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World's Fastest Navy Fighter 


Proudly wears 
controls 


Nine Sargent quality units have been selected 
to provide Chanee Vought’s F8U-1 Crusader with 
instantaneous, positive, feathertouch response. 
These units, Sargent fabricated to Vought 
specifications, provide a system for control for the 
safe, positive, efficient operation of this great fighter. 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
nation’s military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 


specifications for the Sargent proposal of your 
force control problems. 


Since 1920 
ENGINEERING CORPORATION 


2533 EAST Séth STREET 
HUNTINGTON PARK, CALIFORNIA 
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BREAKING THROUGH 
THE HEAT BARRIER 


The faster they go, the hotter it gets inside guided missiles 
and jet aircraft. The heat comes from friction of air 
and from electronic equipment. 


Heat from friction cannot’ be eliminated, but heat from electronic 

equipment can be greatly reduced by using transistors. 

However, existing transistors could not be used 

because they would not operate at high enough temperatures. 

Now, Raytheon’s new PNP silicon transistors function 

Excellence reliably at high temperatures in jet and missile 
in equipment—give 90% savings in size, weight and power. 


Electronics By helping to solve this difficult problem, silicon transistors 
; by Raytheon are making a significant contribution to the 
efficient operation of the latest airborne military equipment. 


There are more Raytheon transistors in use than any other make. 


RAYTHEON MANUFACTURING COMPANY 
Waltham 64, Massachusetts 





To all manufacturers 
of aircraft and component ports: 


revealed the fact that ft is bought through 
Steel 


more stainless for aircra 


mill. This was no surprise to Us, since U. 
source of supply 


A recent survey 
warehouses than through the 
Supply has long been a major 
re some of the advantages we offer you: 


for your industry. 


Here a 
ts from stock. All other 


1. U.S. Steel Supply can ship many of your stainless requiremen 
requirements, if the quantity is ble to the mill, can be produced te your order. 
d mill stainless pricing. When you place 


between warehouse an 
ped from warehouse stock oF mill 


| Supply, "© matter if it is ship 


3. Our inventory is ordered to ovr own specifications which are tailored to meet the 
requi of many of the aircraft specifications. in all cases the orders accepted for 
stainless steel can be certified to the applicable aircraft specifications at no extra charge. 
nd Dallas warehouses maintain 
nd full hard produced to MILS 


our Newark, Los Angeles, St. Lovis a 
ds and hexagons 


4. in addition, 
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produced to QQ-S-00763A. 
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re assistance, 
he does not know the an 


wealth of experience to help you. if 


knows where to get it for you. 


Many of the nation’s leading aircraft manufacturers and aircraft component parts 
manufacturers are regularly using our services. If you are not one of them, please 
call us. We will welcome an opportunity to be of service to you. 


U. $. Steel Supply Division 

, Dept. T 
208 $. LaSalle Street wad 
Chicago 4, Hlinois 


” Plecse send me without charge the booklet 
Special Steels for the Aircraft of Tomorrow “ 
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Where am |? 


What is my course? 


How far to go? 


NEW PROVEN COURSE AND DISTANCE COMPUTING SYSTEM 


SOLVES YOUR NAVIGATION PROBLEM —F/Co’s ASN-7 


The flight-tested ASN-7 answers every navigational question the pilot can 
ask. Self-contained, automatic, this dead reckoning system is revolutionizing 
acrial navigation. In operation, the pilot sets in the latitude and longitude of 
his take-off point and of his destination, and the system guides him in — 
regardless of how his course changes, regardless of distance, and without 
air-ground or ground-air communication, Alternate destinations can be 


inserted and stored. 


This FICo system can be installed in any aircraft—from jet fighters to tankers, 
bombers, transports and airliners. And it is in production now! It is smaller 
in size and lighter in weight than any comparable navigation system now 
in existence, and offers extreme accuracy. The ASN-7 features automatic 
variation and can be supplied with polar capabilities, automatic fix corree- 
tion, and automatic drift and ground speed. For additional information, 


write to Airborne Equipment Department, Ford Instrument Co., on your 


letterhead 


© FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 
Beverly Hills, Calif. Dayton, Ohio 





ENGINEERS 
of unuwol abilities con find a future at FORD INSTRUMENT COMPANY. Write for information. 


FLIGHT INDICATOR of this system dis- 
plays ground track, required course, 
heading error, and distance to the 
destination. 


COMPUTER CONTROL feeds wind, 
variation, and destination data into 
the system. It displays present position, 
wind speed and direction, variation, 
and destination coordinates. 





SAGINAW b/b SCREWS 
are guaranteed 


90% EFFICIENT! 


Require 4/5 LESS torque than Acme Screws for same linear out- 


put on Actuator and Positioner Applications! Saves space, weight! 


WHAT IT 1S AND HOW iT WORKS 


Like stripers ona barber 


Let's start at the begin 
ning, with the familar 
principle that there's far 
‘eee friction in rolling 
than in sliding. By ap 
plying thie principle, 


the Saginaw ball bearing 
Serew radically increases 
the efficiency of rotary 

te-linear motion (and 
vice versa). Instead of 
sliding, matin tlaces 
dideon rolling steel balls 


SIX DESIGN 
ADVANTAGES 


1. Vital Power Savings. Permit much smaller 
motors with far less drain on electrical system, 
simpler circuitry. 


2. Space/Weight Savings. Screws themeelves 
are smaller, lighter; permit smaller motors 
and gear boxes; eliminate auxiliary equipment 
required by hydraulics. 


3. Precise Positioning. Machine-ground type 
will position components far more precisely 
than hydraulics or pneumatics; tolerances on 
position are held within .0000 in./ft. of travel. 


4. Temperature Tolerance. Normal operat 
ing range from —75° to 4+275° F.: in selected 
materials, will function efficiently as high as 
+900° F. 


5. Lubrication Latitude. If lube fails, will 
still function with remarkable efficiency. Units 
have been built and qualified for operation 
without lubrication. 


6. Fail-Sefe Performance. Far less vulner- 
able than hydraulics; Gothic-arch grooves, 


pole, the balle travel to- 
ward end of nut through 
epiral tunnel formed by 
concave threads in both 
acrew and mating out, 


At end of trip, 
more tubular guides lead 
halle diagonally back 
across outside of aut to 
starting point, forming 
closed cireuit’ through 
which balle cecireulate, 


one oF 





SAGINAW 


b/b SPLINE 


Utilizing the same basic gliding 
ball principle, Saginaw has de- 

veloped the Saginaw b/b Spline 
which radically increases the 
efliciency of transmitting or 
restraining high torque loads. 


Averages 10 times lower fric- 
tion cocflicient than sliding 
splines! 


It can be fitted with integral 
gears, clutch dogs, bearing and 
sprocket seats, ete., for use 
with a wide variety of electrical 
units. Units have been built 
from 3 inches to 10 feet long— 
4% to 6 inches in diameter. 





yoke deflectors and multiple circuits provide 
added assurance against failure. 








Available in custom machine-ground and stock rolled-thread types. Units have 
been built from 114 inches to 3914 feet long—% to 10 inches in diameter. 


m SEND COUPON FOR NEW 1957 ENGINEERING DATA BOOK 

! Saginaw Steering Gear Division, General Motors Corp. 
ow ! b/b Screw and Spline Operation 

I Dept. 6B, Saginaw, Michigan 

Please send new engineering data book on Saginaw 

1 

i ; 

i 

! 
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b/b Screws and Splines to: 
NAME —— = 
COMPANY 


Screws & _ le 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP, SAGINAW, MICH. 


ADDRESS 
CITY 


STATE 





Sub-Fractional 
& Fractional 


50, 60, 400 cycles and vari- 
able frequency; single and 
dual frequency; single, two 
and three-phase operation; 
1/3500 to v2 hp; 1” to 
6%” diameter. 


Precision 
Gear Motors 


50, 60, 400 cycles and vari- 
able frequency; single and 
dual frequency; single, two 
and three-phase operation; 
high torque; wide variety of 
gear ratios up to four speeds 


BLOWERS & FANS 


Axial Piow & Vane Axial 


A complete line of light- 
weight, centrifugal blowers, 
ring mounted fans and vane 
axial fans for cooling elec- 
tronic equipment or for 
general purpose use. 


Capacities range up to 1000 

cfm with special designs \ 
available for high static 
pressures. Single and 

double ended—50, 60, 400 

cycle and variable fre- 

quency (360-1600 cycles). 


the BIG name in 


SIMIZNILL 


SPECIALIZED ROTATING 
ELECTRICAL EQUIPMENT 





ALTERNATORS 


Alternators available from 1” diameter, .01 
va; to 65%” diameter 800 va; power up to 400 
volt-amps; wide frequency range. Low har 
monic content—units are capable of deliver 
ing a sine wave with less than 2% distortion 
Dual frequency units produce a combination 
of frequencies and voltages for special 
applications 


SERVOMOTOR- 
TACHOMETER 
GENERATORS 


Servomotor-Tachometer Generators pro- 
vide a voltage signal proportional to 
speed, with high linearity for tachometer 
and contro! applications. 


Eastern Air Devices, inc. 


“QUALITY STANDARD OF THE INDUSTRY” 





How to use a Wave Analyzer on an Ocean Wave 


(or any low frequencies from 1/10th to 5 cycles per second) 


A head-on attack on this problem will soon 
uncover the disconcerting fact that wave analyzers 
just don’t come this big. Those of a more comfort- 
able size generally operate on frequencies of five 
cycles per second and more. 

But frequencies as low as 1/10th cycle per sec- 
ond — like earthquake waves, ship motion, and 
low-frequency vibrations of large machines and 
structures can be fed to conventional wave ana- 
lyzers with completely satisfactory results. Mag- 
netic tape recording provides an essential conver- 
sion step between. 


Bell Aircraft Corporation’s magnetic-recorder installation 
aboard the SS Mariposa for study of ship motion. 


Speed change on the Ampex FR-100 is accomplished 
quickly and easily by a selector knob and switch. 


AMPEX 


Two Ampex FR-100 magnetic recorders were 
purchased and installed aboard the SS Mariposa 
for Bell Aircraft Corporation's study of ship mo- 
tion at sea. The frequencies encountered were far 
below one cycle per second. These were recorded 
at the lowest tape speed on the recorder (1% in/ 
sec.). Reproducing the tape at the highest tape 
speed (60 in/sec.) multiplied the frequencies by 
32. Recopying onto the second recorder and speed- 
ing up again increased the total speedup to 32 x 
32 or a total of 1024. As an example, a frequency 
of 1/10th cycle per second became approximately 

100 cycles per second and was 
easily separated and measured 
by wave-analysis equipment. 
The Ampex FR-100 record- 
er has six standard speeds from 
1% to 60 in/sec. in the ratio of 
1, 2, 4, 8, 16 and 32. Recopy- 
ing accomplishes further mul- 
tiplication by powers of two. 
Even a second recopying is 
perfectly feasible just in case 
yau are interested in afrequen- 
cy multiplication of 32,768. 
Putting low frequencies 
onto magnetic tape requires 
an FM-carrier recording. On 
the Ampex FR-100 this is con- 
veniently provided by plug-in 
amplifiers. Frequency re- 
sponse at 1% in/sec. tape speed 
is 0 to 312 cycles/sec. At 60 
in/sec. it is 0 to 20,000 cycles/ 
sec. Besides its ability to re- 
cord very low frequencies, FM 
carrier recording has the very 
desirable attribute of high instantaneous ampli- 
tude accuracy. Thus, the reproduced waves re- 
tain their original form very accurately through 
any amount of speedup. 


If you have a problem that might be solved by 
data speedup, we would be pleased to furnish 
further information. Others of magnetic tape’s re- 
markable capabilities will be the subjects of a con- 
tinuing series of these bulletins, Would you like 
copies mailed direct? Write Dept. UU-3134 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 





CORPORATION 








934 Cuantern STHEET 





Repwoop City, CaALironnia 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world. 





NAVIGATIONAL SYSTEMS 


ELECTRONIC 
COUNTERMEASURES 


EQUIPMENT DESIGN 
AND MODERNIZATION ay 


FIELD ENGINEERING 


COMMUNICATIONS 


he” 
‘} ba } 
’ ° 4 Le h \ ‘ wi ‘ 7. 
~_ s oe ’ - %. « ® 
Cm at yi : ; “© >, 
A HM ee E ; COMPONENT DESIGN 
i} HII} | if / i /\ ‘ 
j / f if / y ‘ 
LA LS 7, Y Wo’ ‘ 
} HH Nites < < “* % 9% 
// j ARI . *“*eeeeee” 
| HY, 8 ERE A pete 4 SOLID STATE 
HL) WH, at whee Poe 
oy . k . 4 
wT s/h 7 o 4 se ~_& 


= 
\ . - 


on 
i! 
he 


Dy Ld 
/ 


“Nn: 
Ui) 
s 


MISSILE SYSTEMS 
ANO COMPONENTS 


I 
hy 
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If you're looking for contractual experience in 
MILITARY ELECTRONICS... 


...if you're looking for reliability of design, production and 
delivery ...look to Motorola. Communications, radar, guidance 
systems—in all the fields symbolized here—Motorola has 

major contractual experience, backed by the collective abilities of 
its large, seasoned engineering and scientific staffs. 





INTELLIGENCE 
SYSTEMS 


+ 


OE Las Se 





Here is the organization devoted exclusively to electronics—with a 
broad background in designing specialized components such as 
electro-mechanical filters, transistors, and in using plated circuitry, 
modules and encapsulated components. Motorola—fully 

qualified to develop and produce the most complex electronic systems, 


ELECTRONIC H . , 
p —nchtpnonend '#j] For more information, or a prospectus of complete qualifications 
and experience, write Motorola today. 


Positions open to qualified Engineers and Physicists 


MOTOROLA 


MILITARY ELECTRONICS DIVISION 2710 N. Clybourn Ave., Chicago, lil, 
Other facilities; Phoenix, Arizona and Riverside, California 
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ENGINEERS & it “Go or no go,” for some of the latest missiles in the national defense program, 
TECHNICIANS ; 


For ideal 


working 


depends upon electronic checkout and test systems designed, manufactured, 


and installed by Hallamore Electronics. A major producer of missile ground 


concitiens support and in-flight instrumentation systems, audio and visual 
witha 


dynamic, 

creative 
organization, 

send resume 

to Chief Engineer .. 
8352 Brookhurst, 
Anaheim, Calif 


communications systems, magnetic products and electronic components; 
Hallamore performs contracts for the United States Army, Navy and Airforce, 


as well as for many prime companies of the aircraft and ordnance industries 


HALLAMORE _ ELECTRONICS COMPANY 





FLETCHER REFUELING SYSTEM 
extends range and striking power of Navy's air arm 


Here you see the Navy's Convair R3Y-2 setting 
a new record by refueling four jets simulta- 
neously at a transfer rate of 1000 G. P.M. This 
feat was made possible through use of the 
Fletcher Model FR250 refueling equipment. 

Secret of its success is the use of fully auto- 
matic units —the result of common research 





FLETCHER AERIAL REFUELING SYSTEM 
MODEL F.R. 250 

- Operational Envelope 

Altitude Sea Level to 35,000 Ft. 

Aimpeed 160 K.1.A.S. to .85 Mach. 

Fuel Trazsfer Rate 200-325 G.P.M. 

Qualification 

Fully Qualified to Military Specifications 
+ Technical Data 
Hose Length 
Weight (Ex. Hose) 
Hydraulic Powered 
The above model reel has been produced in 
quantity and is currently operating in the R3Y-2 
Airplane. 


105° (Mox.) 
380# 


and development by the U.S. Navy, Convair, 
and Fletcher Aviation. 

This aerial refueling equipment has been 
successfully used at speeds in excess of Mach .81 
and at altitudes up to and above 30,000 feet. 
Ic is fully automatic and embodies extensive 
safety features. 

Soon to join the Air Force are similar Fletcher 
refueling units with a 900 G. P.M. fuel transfer 
capacity — completely tested and qualified to 
applicable military specifications. 

These systems are used in connection with 
auxiliary external fuel tanks of which Fletcher 
is the leading manufacturer. Fletcher jettison- 
able fuel tanks range in size from 35 to 1700 
gallons capacity. At Fletcher, complete ground 
test facilities are available to further progress 
in this vital phase of long-range flight. 


FLETCHER —— 


aviation corporation 


Dayton, Ohio 





Rosemead, Collif. 











Why Choose 
eal-jlar-t-1 e728) 
t CHIP’’ Customers 


Demand “BLU Specialists 





in Aircraft Landing Gear 





MENASCO is justly proud to be closely associated with 
these great aircraft manufacturers. Their choice of 
MENaSCO Landing Gear reflects their conviction that 
they are the very best obtainable for all types of civil- 
ian and military aircraft. MeENasco Landing Gear is 
adaptable to every kind of installation. 

The preference for MENASCO Landing Gear to per- 
form the vital functions of takeoff and landing is 
based upon a number of reasons...the exclusive 
Uniwelding process assures greater strength... 
MENASCO designs utilize the most effective applica- 
tion of high strength steels, aluminum and titanium for 
lighter weight and compactness. MENASCO assures re- 
liability and ruggedness through the highest standards 
of quality control and thorough operational testing. 


SPECIALISTS IN AIRCRAFT LANDING GEAR 


menasco manufacturing company 


BURBANK, CALIFORNIA @¢ FORT WORTH, TEXAS 





TECHNIQUES ond DEVELOPMENTS 


in oscillographic recording 








PHASE SENSITIVE DEMODULATOR PRE- 
AMPLIFIER PROVIDES A DC VOLTAGE 
PROPORTIONAL TO AN INPHASE COM- 
PONENT OF AN AC VOLTAGE WITH 
RESPECT TO A REFERENCE, 


voltage component is often necessary in per- 

formance studies of servo systems or of suppressed 
carrier signals over the carrier frequency range from 
60 to 10,000 eps. In such cases the demodulator 
responds to hephene signals and rejects quadrature 
signals. 


T:: measurement of the amplitude of an AC 


A circuit with these char- 
acteristics for use in an oscillo- 
graphic recording system can be 
seen in the Model 150-1200 
Servo Monitor (Demodulator) 

, Preamplifier, It was developed 
e* by Sanborn as one of twelve 
interchangeable, plug-in front 
ends for "150" Series equipment, 
to be used with the appropriate Driver Lempliter: 
Power unit in any oat of a “150” system. 
Elements comprising the circuit from input to out- 
put, include: compensated stepped attenuator and 
cathode follower input circuit, phase inverter, push- 
pull mixer and demodulator stages, differential DC 
output amplifier and low pars filter. In addition, the 
chassis contains a VTVM to facilitate accurate 
adjustment of the reference voltage, and an overload 
iadinabes which lights a warning lamp when exces- 
sive quadrature voltages exist. 

Adaptability to a fairly wide variety of applica- 
tions is accomplished through broad input voltage, 
reference voltage and frequency ranges. In order, 
these are 50 mv to 50 v (for full scale 5 em deflection), 
10 v to 125.v;60 eps to LO0ke, Rise time with low fre- 
quency plug-in demodulation filter is 0.1 seconds; 
with high frequency filter, 0.01 seconds. Quadrature 
rejection is better than 100.1; for carrier frequencies 
up to 5000 cycles, 

Two representative uses of the Servo Monitor 
Preamplifier are in the design and adjustment of 
servo systems, and with instruments used in the 
design, development or adjustment of other a pa- 
ratus, The first is illustrated by use of the Me. 
amplifier and associated equipment in the recording 
of the output shaft amplitude and driving frequency 
of an AC positional servo; the second by recordings 
made with a similar setup of the difference between 
output signals from a gyroscopically-controlled sta- 
hilizing device and the “ siteh” and “roll” signals 
generated by a “Scorsby Table” used for testing the 
device under dynamic conditions, 


For a detailed di lon of the principles and design 
considerations invelved in the Serve Monitor Pre- 
amplifier, refer to the February, 1955 issve of the 
Senbern RIGHT ANGLE, for Dr. Arthur Miller's article on 
“Measurements with the Serve Monitor Preamplifier.” 
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BASIC 

FACTORS 

IN SELECTING 
OSCILLOGRAPHIC 
RECORDING 
EQUIPMENT 


HEN considering any oscillographic system or equipment 
¥ for your application, three useful ‘‘yardsticks’’ to apply 

are (1) the recording method, (2) equipment adaptability, 
and (3) variety of equipment ‘available. Here are the answers 
to the three, as they apply to Sanborn systems. In the record, 
rectangular coordinates accurately correlate multiple traces, 
simplify interpretation and eliminate errors. Permanent traces, 
produced by a hot ribbon stylus without ink, provide sharp 
peaks and notches,) and: clearly reveal all signal changes. One 
percent linearity results from current feedback driver amplifiers 
and high torque galvanometers of new design; maximum error 
is \% mm in middle 4 cm of chart, 4 mm across entire chart. 
From the standpoints of ‘‘adaptability” and “variety”, Sanborn 
“150” equipment offers the versatility of 13 different plug-in 
front B. - or any basic system . . . the choice of one- to eight- 
channel systems... the variety of nine chart speeds, timing 
and coding controls, console or individual unit packaging . . . 
availability of equipment as either complete systems or indi- 
vidual amplifier or recorder units. 


The purpose of the foregoing information is to better acquaint 
industry with typical oscillographic recording problems and 
their answers, design considerations in Sanborn equipment, and 
basic data on what Sanborn makes and how it is being used. 








ror Chemical processing ' eimai 


OF ANY METAL... a 


en | protecting 
furn to Turco...FIRST! 


DESCALING: Complete line of deoxidizing and polishing products 

for all alloys of aluminum. 

COATING: Economical and “quick fixing” conversion coating for 
ALUMINUM application by spray, dip or hand methods. Approved to MIL-C-5541. 

Insures paint adhesion, stops aluminum corrosion. 

PROTECTION: Alkali-removable protective film for aluminum alloys 

both during storage (in plant and outdoor) and during fabricating 

practices. 


If your requirements call for chemical 

DESCALING: Complete line of alkaline and acid descaling media. processing of metal, chances are you'll 
; ; find your best solution in the complete 

COATING: Full line of iron, zinc and manganese phosphate com- T line. Charted | tow of 


pounds to provide a tight coating for better adhesion of organic 
finishes and for oil absorption. These materials all meet the the chemical processes Turco 
various requirements of applicable government specifications. manufactures for the metal-working 


PROTECTION: Versatile group of products for protection of parts industry. There are many other types of 
from the elements. : Turce processes that perform effectively 
on ony known metal. Why not use the 
DESCALING: Approved and accepted process for conditioning and coupon below to write for free 
removing scale from all current titanium alloys, both after heat literature on the metal you are 
forming to 1150° F. and heat treating to 1750° F. processing? There is no cost... 
COATING: Acceptable anti-galling and seizing conversion coating ne obligation. 
TITANIUM for the major alloys of titanium. Also used as base for lubes. 
Requires no post-heat treatments. 








tightly adhering scale up to 1600° F. during hot forming or heat 
treating. 





DESCALING: Process for completely removing heat scale from 
STAINLESS various alloys (including 17-7 PH). 
COATING: Easily removable coating to protect stainless steel 
STEEL against tightly adhering scale up to 1600° F. during hot forming or 
heat treating. 





DESCALING: Non-electrolytic alkaline process for removing pre- 

vious chrome pickle films as well as oily substances often found 

on magnesium. 

— ony ponies product .— when in solution 

with water, replaces Dow # reatment. Requires no mixing of 
MAGNESIUM chemicals. Eliminates chance of human error. 

PROTECTION: Single-package touch-up liquid to produce coatings 

equal to Dow #18 treatment. 

(Note: All magnesium processes mentioned above are approved for 

use by Magnesium Department, Dow Chemical Co.) 


TURCO PRODUCTS, INC. 
Chemical Processing Compounds 


6135 So. Central Ave., Los Angeles 1, Californic 


Factories: Newark, Chicage, Houston, Les Angeles, 
London, Rotterdam, Sydney, Mexice City, Nohe (Okinewe) 


Manvutectured in Conede by 8. W. Deone & Co., Mentree! 
Offices in oll Principal Cities 


' 
' 
' 
‘ 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
‘ 
‘ 
' 
' 
' 
' 
' 
' 
' 
' 
' 
! 
' 
' 
' 
' 
: PROTECTION: Easily removable coating to protect titanium against 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
! 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 


PLEASE AFFIX COUPON TO COMPANY LETTERHEAD 


TURCO PRODUCTS, INC. 
6135 Se. Central Ave., Les Angeles |, Calif. 


7 

‘ 

' 

‘ 

‘ 

' 

' 
Please send free titeret on chemicel » ing of the ° 
metals checked : 
' 

‘ 

' 

' 

‘ 

‘ 

' 

' 

' 





“sep Cian 


Conditioning Het or Cold Immersion Spray Washing Steam Cleaning 


ei Y Sum eS 
Setvent Sprey Flew Lecetion Point ing 


Titenium ._.Steinioss Steet Magnesium 
See! Aluminum ——-. Other (specify) — 
NAME —— sientpustetsnena 


rrr tte ree em mmm mw ww wed 


aw 


eercecan 


17 





Leadership: Avionics Design and Packaging 


GROUND COMMUNICATION ' AMATEUR R 
! 





Collins CNI is an efficient electronics 
package designed to each aircraft type and 


provides a common /ogistics base by 
utilizing identical modules for all aircraft. 


Communication 
Navigation 
Identification 





Advanced packaging techniques plus increased attention to 
problems regarding vibration, heat transfer and mutual 
interference have led to development of the Collins-designed 


AN/ASQ-19 Integrated Electronics System. 


McDonnell Aircraft Corporation, first to use this design, 
has been instrumental in proving and refining the system. 


COMPONENTS AND 
TEST EQUIPMENT 


BROADCAST 





86% of your welding costs 
are in labor and overhead... 


welding 
positioners 


can slice that 
in half! 


The greatest savings you can realize in your 
welding operation lie in how you handle your 
weldments 

Are your operators waiting for cranes 
rolling heavy weldments laboriously by hand 

welding in awkward, tiring positions 
that affect both operator efficiency and weld 
quality? These are the factors that send 
labor and overhead costs skyrocketing. These 
ure the factors that account for 86¢ out of 
each welding dollar, however, we'll show you 
how the use of P&H Welding Positioners 
frequently cut this cost in hal/ 

Interested? Of course you are. Write for 
the facts. Address: W_ R. Stephens, Sales 
Manager, Dept. 303-H Welding Division, 
Harnischfeger Corp., Milwaukee 46, Wis 


Photo courtesy Lokeside Bridge & 
Stee! Co, Milwovkee, Wisconsin 














engineering 
“ now available ina 
‘package 


from Twin Coach 











toward improved altitude . 


and payload performance . 
.. the new, more 


powertul 


Now in production is the new Franklin “210”, 
offering dramatic increases in performance 
for many helicopters now flying with earlier 
Franklin engines. 

The new “210”, with 210 h.p. sea-level rat- 
ing, maintains a full 200 h.p. at 1500 ft., yield- 
ing substantial dividends in payload in 
mountain or “high country” operations. Hot 
weather operations are similarly benefited, 
with 200 h.p. maintained at 110° F. 





With 5% additional power, the Franklin 
“210” actually weighs slightly less than the 
Franklin “200” now installed in several thou- 
sand helicopters, yet it develops its higher out- 
put at the same 3100 r.p.m. The potential 
increase in payload is approximately 12%%. 

Existing Franklin “200” engines can be 
modified to produce the new 210 h.p. rating 
at moderate cost. Or a new “210” is inter- 
changeable with your present Franklin engine 
installation. Write for complete details. 


Watch Franklin for more news of great new 
developments in helicopter power in 1957. 


t1ircooled Motors 


AIRCOOLED MOTORS, INC., SYRACUSE, N. Y. 


Smith, Kirkpatrick & Co., Inc., 47 Beaver Street, New York 4,N.Y. ©@ Export Distributors of “Aircooled” Products @ Cable Address ‘’Kirksmith” 





Marman LIVE Joint Systems Speed 
Connection-Disconnection of Aircraft Tubing 


\ 


Marman LJ11 LIVE Joint on a jet engine bleed air line. 


Marman JI] and LJ11 LIVE Joints are designed 
to connect ANDI0104 tubing and maintain a 
positive seal over a wide range of temperatures 
and pressures. When deflections are imposed on 
the joint by pressure loads or thermal stresses, 
the wedging action of the V-band coupling 
against the flange faces retains the metal-to- 
metal seal. 


Compact configuration of high performance 
Marman LIVE Joints makes them superior to 
bolted flanges and B-nuts where installation 
accessibility and weight savings are desired. 
Jil and LJ] Joints are available in O.D. tube 
sizes from 1” to 12”. Temperature range is 
—300°F. to —1000°F., for pressures up to 
2000 psi. Write for full information. 


ULL DIVISION 


sa\eroquip/ 


Corporation 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 


IN CANADA 


MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U.&., 


AEROQUIP (CANADA) LTO... TORONTO 10; ONTARIO 
CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PENDING 
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ACTUAL SIZE 


LIGHTER, SMALLER ADF 
WITH GREATER ACCURACY, HIGHER SENSITIVITY 


NEW, COMPACT BENDIX DFA-70 
HAS INCREASED EFFECTIVE 
RANGE, ELECTRICAL TUNING, 
FLUSH-MOUNTED ANTENNA 


Bendix* ADF—long the “standard of 


the industry’’—reaches another new 
high in performance and reliability 
DFA-70 
system. Covering all frequencies from 
90 to 1750. kilocycles, it provides 
both visual and navigation 
information, including narrow-band 
And with the 
greater accuracy and higher sensi- 
tivity that have been built into the 


with this new, improved 


aural 


Consol reception. 


system, a significant increase in oper- 
ating range is obtained 

One of the important features of 
this new system is the electrical tun- 
ing which permits the Control Panel 
to be located as far as 50 feet from 
the receiver. In the design of the 
DFA-70 Control Panel, shown above, 
human engineering principles have 
been used to make tuning fast, easy 
and precise. Frequency knobs are 
labeled for quick identification; panel 
markings are large and easy to read; 
location of controls on the panel is 
planned for maximum accessibility, 

Another important feature is the 
newly designed flush-mounted loop 
antenna. With this new unit, pre- 
cipitation static is greatly reduced 
and drag is completely eliminated. 


For complete information and 
specifications about the DFA-70, 
write Bendix Radio Division, Avia- 
tion Electronic Products, Baltimore 
4, Maryland. Or West Coast— 10500 
Magnolia Boulevard, North Holly- 
wood, California; Export—Bendix 
International Division, 205 East 42nd 
Street, New York 17, New York 


REG. U.5. PAT. OFF 


Yy-ATR DFA-70 RECEIVER features sub-chossis con 
struction, ARINC Class | ruggedized tubes, improved 
circuitry for minimum power consumption 


Bendix Radio Division “Candi” 





WHERE 
EXPERIENCE 


First in development 
and manufacture of advanced aircraft 
accessories, Simmonds offers the U. S. 
aviation industry a proved source 
for specialized electronic, hydraulic 
and mechanical components and systems. 


SIMMONDS PRECISION PRODUCTS 


ELECTRONIC © HYDRAULIC © MECHANICAL 


Lightweight Pacitron Fuel Gage Systems: 
Fuel measurement and fuel management 
systems incorporating latest technological 
improvements are available in the famous 
Pacitron systems. Consistent reliability and 
dynamic progress are typified by the Load 
Limit Control, the Center of Gravity Control 
and the new True Mass Fuel Gaging System. 
Specification of Pacitron in the latest mili- 
tary and commercial aircraft en.phasizes 
Simmonds’ continued leadership in the field. 


Simmonds SU Fuel Injection Systems: 
The only advanced type fuel injection sys- 
tem now in production for medium h.p. 
gasoline engines, the SU System has been 
proven in field tests to give economies up 
to 25%. Eliminates icing problems, and gives 
improved cold starts. 

Precision Push-Pull Controls: Simmonds 
Push-Pull Controls are positive, precise and 
rugged. Capable of heavy loads and accurate 
operation under vibration, continuous cy- 
cling, temperature extremes, etc. Proved in 


Deteiled literature available on all the above products 


millions of miles of service on aircraft en- 
gines, pressurized doors, and specialized 
applications such as temperature actuators 
and afterburner control systems. 

Cowling and Access Latches: Heavy duty 
flush fitting aircraft latches for installation 
on cowlings and access panels. Two-piece 
toggle type, available to fit a wide range 
of structural curvatures. Used successfully 
for attachment of plastic radomes and other 
detachable structures. 

Liquid Level Sensing Systems: Working 
independently of the fuel gage system, this 
thermistor sensing system indicates accu- 
rately the precise time at which fuel, oil or 
other liquid goes above or below any de- 
signed level. It also automatically stops or 
starts pumps or valves to transfer the liquid 
from one tank to another. Settings at various 
levels are easily accomplished. The system 
is rugged, has no tubes or moving parts, is 
light and compact, simple, dependable. Op- 
erates on military aircraft fuels, oils and a 
wide variety of other liquids. 


Simmonds 


AEROCESSORIES, INC. 
General Offices: Tarrytown, New York 


Brench Offices: Detroit, Michigan * Dayton, Ohie * St. Levis, Missouri * Washington, D.C. 
Delies, Texas * Wichita, Kensas * Glendale, California * Seattle, Washington 





Sele Cenedion Li $i 


ds Aerocessories of Canada Limited * Mentreal 





WELDING PROGRESS 


REPORT 





Production Line Experience 
Proves the Consistency of New 


Sciaky Electronic Weld Control 


First reports from aircraft industry 
manufacturers arc unanimous in 
their recognition of the absolute 
weld consistency and positive repro- 
ducibility provided by the new Sciaky 
Predetermined Electronic Counter 
controlled welders. 

Users say that, for the first time, it 
is now possible to get precisely what 
they set on the welder, ‘The machine 
cannot deviate from its setting. It is 
consistent throughout the entire 
range of adjustment. And sct-up to 
repeat previous production runs is 
simple and positive. 


How It Works 


Without deviation, the new Sciaky 
control counts the cycles of power 
line frequency which is governed by 
the U.S. Naval Observatory. In pre 
determined absolute numbers, cvcles 
and impulses are simply counted by 
a Dekatron tube to control the dura- 
tion of various welder functions. 


Single Tube Handles 
All Succeeding Functions 


A single tube is used to count 
both the respective cycles of suc- 
ceeding functions as well as impulses 
of welding current. For example, 
only one Dekatron tube is used to 
count respective cycles of squeeze, 
weld, hold and off and in respective 
impulses, preheat, weld and post- 
heat. A second Dekatron tube is 
needed only for simultancous func- 
tions, such as cool, heat, and current 
decay 

All control dials for timing fune- 
tions are calibrated in cycles, while 





At regular intervals Sciaky will pre- 
sent reports of jobs being done on 
Predetermined Electronic Counter 
controlled welders. Look for them in 
leading aviation industry magazines. 











all control dials for interval functions 
are Calibrated in impulses of second- 
ary current. No involved second-to- 
cycle calculations are required for 
welder set-up. 


Simple Maintenance 
Plug-in sub-assembly control units 
minimize maintenance down-time. 
Replacement of a sub-assembly i 
only a matter of minutes, 


The absolute consistency of thc 
control climinates the need for timc 
consuming periodical check-out or 
calibration. 

Future applications of the ma 
chine that may require additional 
welder functions won't obsolete the 
welder. The plug-in sub-assembly 
feature permits casy addition of pre- 
heat, quench, postheat, etc. 


Data Available 


More complete information on 
operation and control combinations 
available with Sciaky Predetermined 
Electronic Counter controlled weld 
ers is given in Sciaky Bulletin No. 
339, Copies are available on request. 


PMM 2 STK 125 KVA ROLL SPOT AND SEAM WELDER with Predetermined 


hJectrome Counter Weld Control, 


Largest Manufacturers 


of Resistance Welding Machines in the World 


Sciaky Bros., 


Inc., 4935 West 67th Street, Chicago 38, Ill., 


SSeciany, 


Portsmouth 7-5600 

















In the Aircraft Industry... 


Solar is 
Synonymous 
with 

Stainless Steel 





EXPERIENCE Solar has more experience in 


building airframe and engine components of stainless 
steels, titanium, and other advanced metals and 
high alloys than any other company in the world. 


ayit 
| DESIGN | Solar can greatly assist you in the design 


of components and assemblies to be built of high 
alloys — because of Solar’s intimate knowledge of the 
problems and possibilities of these special metals 


DEVELOPMENT 
Solar is being asked to undertake 


more and more basic development projects 
in association with other companies — because 
of Solar’s unique skills with advanced 

metals and their engineering 


MANUFACTURE Two large plants offer strategic 


dispersion with integrated, experienced management. 
Solar’s production record is unmatched for quality, 
service, dependability, and prompt delivery 


FOR MORE INFORMATION ABOUT SOLAR'S CAPABILITIES, WRITE 
DEPT C-138, SOLAR AIRCRAFT CO., SAN DIEGO 12, CALIFORNIA 


SOLAR — 


AIRCRAFT COMPANY DES MOINES 





Oesigners, Developers and Manufacturers + Gas Turbines « Aircraft and Missi! 1 * Controls + Coatings * Metal Alloy Products 
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Neo time now for battery fallure. Plane’s on the ramp... walting for clearance... engines are Idling... 


GUARD AGAINST TAKEOFF DELAY 


New Exide Batteries with Silvium grids 
Silvium resists corrosion prove far safer against sudden failure 


Don’t expect any warning when a battery fails from grid 
corrosion. The end is sudden—and costly for the airline 
when it delays plane takeoff. 
But now Exide introduces a new line of batteries aimed at 
eliminating this risk. The secret is Silvium alloy grids— 
_ proved so resistant against corrosion they outlast the bat- 
tery. Silvium is exclusive with Exide Batteries. 
New features also include quick-responding GOX active 
material and long lasting Pormax separators. For complete 
facts, call your nearby Exide sales office, or write Exide 
Industrial Division, The Electric Storage Battery Company, 
Phila. 2, Pa. 

Fk ‘ 


Silvium alloy grid Non-Silvium alloy grid 


after corrosion test. after same test 








WING SPAN 
110 FT. 


FUSELAGE LENGTH 
82 FT. 


CARGO AREA 
4200 CU. FT. 





POWERED BY TWO R 3350-89A 
WRIGHT TURBO-COMPOUND ENGINES 






































The first Pantobase BLC transport 


The usefulness of military transport 
aircraft has been extensively increased with 
the introduction of the Stroukoff C-134. Pro- 
duced for the United States Air Force this 
rugged heavyweight requires extremely 
short take-off and landing runs and can oper- 
ate from any surface—land, sand, ice, water, 
etc. Advanced airframe design has been 


combined with Stroukoff Pantobase and 
Boundary Layer Control Systems to produce 
a new type of aircraft equipped for a variety 
of assault and logistic missions requiring 
operation without the limitation of conven- 
tional runways. 

The Stroukoff C-134 is destined for an 
important role in modern military strategy 


Interesting opportunities for qualified engineers in many fields exist at Stroukoff 





WEST TRENTON, 





N. J. 


TEST 
INSTRUMENTS 


AUTOMATIC TESTING WITH THE 


_—Superlester* 


Versatility and high speed bring automation to the quantity 
testing of electronic and electrical equipment. Continuity, leakage, 
resistance, impedance, a-c voltage, and d-c voltage tests can be 
made in any combinations. The flexible test program can be 
changed rapidly to meet the needs of a wide variety of circuits. 
Available for rack mounting or in the standard model shown. 





MEASURE—RECORD 
X-BAND SWEEP VSWR SYSTEM 


For \, observation and plotting of broadband VSWR 
characteristics, the CTl Sweep-Frequency VSWR Measuring System 
provides integral oscilloscope and meter presentation and ovtput 
for r der. The instrument automatically sweeps all or any desired 
segment of the 8,500 to 9,600 mc range. 

Special reflectometer ing techniq in the CTI instrument 
provide advantages of a unique overall system accuracy of 2 per cent 
ond extremely high speed compared with slotted-line methods. 


—" * oi 














FLIGHT SIMULATORS 


ENGINEERING... 
MANUFACTURING FACILITIES 


In its well-equipped plant 

CTl maintains an unusually versatile group of engineers 
with @ comprehensive background in the design and 
development of electronic equipment. 


Complementing this group of men is a modern plant containing 


For complete flight-control-system evaluation, two CTI instruments 
provide facilities for 1) reproduction of the three positional and 
rotational rates which represent flight conditions and 2) the 
dynamic altitude-pressure variations encountered over the 
altitude range —1,000 ft to 80,000 ft. 

Three-Axis Simulator gives accelerations of 40,000 deg/sec? 

in roll, 8,000 deg/sec* in yaw, and 20,000 deg/sec? in 

pitch. Dynamic Altitude Simulator has frequency response 

of 10 cps and bandwidth +700 ft in altitude. 


LOG-LINEAR AMPLIFIER 


Designed for use in antenna pattern recording systems, the 
Logarithmic Linear Amplifier permits the use of conventional 
recording meters in plotting log functions on a linear scale. 
The input provides bias current for bolometer operation 
and will also accommodate crystal detectors. 


OTHER PRODUCTS 
X-BAND ANTENNA-PATTERN TRANSMITTER 
RADOME BORESIGHT-ERROR MEASURING EQUIPMENT 
Ask for detailed literature. 





up-to-the-moment facilities for manufacturing operations ranging 
from metal fabrication to assembly and final test. 


Possibly this group can be of assistance in some of your 
production problems. Inquiries concerning design, 
development, manufacturing, or any combination, 

will receive careful attention. 


See this equipment 
at the National 
Engineers: Career IRE Convention 
Opportunities are in the New York 
currently open. 


CALIFORNIA 
TECHNICAL 
INDUSTRIES 


Formerly Color Television 
Incorporated 


belmont 6 
california 








From polar cold 


to tropic heat 


Specialized fasteners by Monadnock 


* SPEED ASSEMBLY 


* GIVE TROUBLE-FREE PERFORMANCE 
* EASE MAINTENANCE 


With a wealth of experience in working 

with leading aircraft’ manufacturers 

across the country, Monadnock is fully 

equipped to design specialized fasten- 

ing devices to meet your particular Heat Resistant 

d , Siainless Steel Nyt 

requirements and to produce them in 

volume. 


—,. 


WEDJIIT 
; ’ AIRLOC 
Seat and Cargo wire 
Cowling and 
Tie-down Fastener P yw hnonal HARNESS 
n c er 
— BAND 


Non. chafing 
Snop locking Cl IMD 


San Leandro, California 


Subsidiary of UNITED-CARR FASTENER CORP. 











NEW AIRBORNE STARTING CAPACITOR 


75% LIGHTER 


- HAS TWICE THE CAPACITY AT TRIPLE THE VOLTAGE 


We got into the custom capacitor 
and v.f. filter business because we 
wanted lighter, smaller, more effi. 
cient capacitors and filters for our 
aircraft’ motors and couldn't find 
any. So we began making our own. 


Using Mylar 
spre ial conductor, we have been 
able to make dramatic reductions 
in capacitor size and weight, while 
maintaining or increasing capacity 
and dielectric strength. The exam 
ple above is typical, 


dielectric and a 


Tried and proved on our own 


motors, these new miniaturized 


Airborne capacitors are now avail- 


LINEATOR® +« ROTORAC® 


able to help reduce the weight and 
bulk of your components. Vacuum 
impregnated with polyamide resin 
and hermetically sealed in drawn 
stecl cans, Airborne capacitors 
have excellent resistance to vibra- 
tion, fungi, salt spray and humid. 
ity and retain” their electrical 
characteristics throughout the tem- 
perature range —-65° to 4-300° PF, 
They meet government. specifica- 
tions Jan-C-25, MIL-1-6181B and 
MIL-M-8609. 

Send for quotations on Airborne 
custom miniaturized capacitors — 
and) Airborne miniaturized rf. 


filters. 


TRIM TROL® 


- AIRBORNE 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY 


Represented in Canada by; WINNETT BOYD LIMITED « 745 Mt. Pleasant Rd., Toronto 12, Ont. 





# 
Airborne Mini- 
aturized Capacitor 


Ove iyi 





Dimensions ... | 1% x 1% in. diam. 


2x 2% x 2% in. 





Capacity 9.5 mid + 10% 


5 mid + 10% 





Dielectric Mylar 


Paper 





Dielectric 
Strength .... 














—65° to +160°F. 





ROTORETTE® 


ANGLGEAR 


NEW AIRBORNE CATALOG 
For information on Airborne’s other prod 
ucts — electro-mechanical actuators, fee 
systems, and electric motors—write for a 


copy of Catalog #57 
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WESTERN GEAR SYSTEMS 
FLY WITH NEW 
LOCKHEED MODEL 1649 

LUXURY LINER! a 




































































Western Gear's wing flap system on 

Lockheed’s newest and largest luxury liner, 
Model 1649, using ball screws to actuate 

335 sq. ft. of wing flap area, helps in takeoff and 
landing. Western Gear trim tab controls on 

both outboard rudders, elevators and ailerons aid 
in maintaining steady, true flight. 


Assignment to design and construct such important 


control systems is evidence of Lockheed faith in Western 
Gear. Western Gear equipment is aboard virtually 

every major aircraft flying today, both commercial and 
military. Take advantage of 40 years of service to the aviation 
industry. Call on a Western Gear aircraft specialist for 
recommendations. Address General Offices, 

Western Gear, P.O. Box 182, Lynwood, California. 


“The difference is reliability” « Since 1888 


PLANTS AT LYNWOOD. PASADENA. BELMONT. SAN FRANCISCO (CALIF ) 
SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 





The use of Silastic bellows on the rotor assembly 
of the Sikorsky S-55 helicopter assures the uiti- 
mate in dependable service and freedom from 
maintenance in the vital areas where it is used. 
Silastic’ will retain full strength and flexibility 
despite years af exposure to sun, wind, rain, 
dust and freezing temperatures. 


SILASTILC molded parts resist weather aging 


Molded parts of Silastic*, Dow Corning’s silicone rubber, 
show little or no change in original physical strength, 
hardness and flexibility after long exposure to grueling 
taeti weather conditions which would quickly ruin organic 
Get latest data on Silastic rubber. Leading rubber companies will supply Silastic 
Mail coupon today molded parts in practically any color, size or shape. 
nantnti+ntinemwiennnes 2 
Dow Corning Corporation, Dept. 0914a 
Midland, Michigan 


Please send me latest data on Silastic 


Typical Properties of Silastic for Molded Parts 
Temperature Range, °F ‘—130 500 
Tensile strength, psi 600 900 


. 
. 
® Elongation, % 150 

© Compression set, %, @ 300 F 15 40 
* 

o 

. 





COMPANY 


Hardness range, durometer 20 90 
Dielectric strength, volts/mil 400 500 
Oil resistance Dependent on type of oil 


“ss aaacatiaaia If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


Se DOW CORNING CORPORATION © MIDLAND, MICHIGAN 





Where the switching job is big, 
but the space is small... 


Speedy 


eo @ THE ORIGINAL DOUBLE-POLE SWITCH WITH 


EIGHT CONTACTS. 





Makes possible a wide variety of cir- 


cuit combinations. 


@ THE ORIGINAL DOUBLE-POLE SWITCH WITH SIMULTANEOUS 
“MAKE AND BREAK" ACTION. 


Reduces arcing, prolongs switch life, increases electrical ca- 
pacity and permits unusual applications. 


@ THE SMALLEST DOUBLE-POLE SWITCH. 


Saves weight and space; allows more compact designs. 


Control Four Circuits with ONE Snap 








115 V. AC. 








Used in motor control device at 
lefe, switch, when actuated, (1) 
turns off red pilot light; (2) com- 
pletes circuit to motor winding, 
starting motor; (3) opens circuit 
to solenoid latch; locking door to 
motor gear box; and (4) turns on 
green pilot light. 


Start, Stop, Reverse Three-Phase Motors 


Because this new double-pole 
switch can simultaneously break 
or reverse current flow through 
two windings of a three-phase 
motor, you can use it as an in- 
expensive limit switch on three- 
phase lathes and drills. Use it to 
control automatic sequences, to 





¢ limit motion of machine members 
~% 

» driven by three-phase motors and 
as a start-and-sop switch 


Three-Phase input Moter 





Wire Movable Poles in Series to Switch High Current 


or High Voltage 


= 


a—ar 








aE: 

High Voltage 
Circuit #1 
110 V. D.C. 


Circuit #2 


Je High Current 


As proof of simultaneous action, 
you can connect the two movable 
poles in series to increase contact 
area for high current applications 
and to increase number of contact 
breaks for high voltage switching. 





Equip with Actuator 





OTHER ELECTRO-SNAP PRECISION SWITCHES 
Immersion -Proef Hermeticelly 


Sub. Mimeture 
Besic Switch 





Push-button actuator may be 
added for panel mounting or for 
long overtravel. Switch is rated at 
15 amps 125/250 v. AC or 10 
amps inductive, 30 v. DC. Case 
dimensions are only 1'4.” x %” x 
Vy". Weighs only 20 grams. 


Switches 
Industrie! Limit 
Switches 


Eliminate Expensive Relays and 
Additional Switches in Many Applications 


This double-pole switch offers de- 
signers a wide variety of circuit 
hook-ups that were formerly pos- 
sible only with complicated re- 
lays of a number of separate 
switches. Controlling three-phase 
motors is but one example, 


GET FULL DATA 


ELECTRO-SNAP SWITCH AND MFG. COMPANY 


4232 West Lake Street 
Chicago 24, Illinois 


Please send full information on the original Electro-Snap O08 
Double-Pole Switch to: 

ee 

os 

Compony 

Street___ —a 
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BARBER-COLMAN 
POPPET VALVES 


New poppet vaives by Barber-Coiman 
chosen for Boeing B-S2 bombers 


Capable of operating at speeds beyond 650 miles per hour and at alti- 
tudes of more than 50,000 feet, eight-jet Boeing B-52 Stratofortresses 
add mightily to America’s airpower. Among the countless advance- 
ments on these highly versatile bombers are the new Barber-Colman 
electro-pneumatic poppet valves incorporated in the engine oil cooling 
system. For the Boeing 707 jet transport, Boeing has also chosen 
Barber-Colman check valves. For help on your aircraft air valving proj- 
ects, consult the Barber-Colman engineering sales office nearest you: 
Los Angeles, Seattle, New York, Fort Worth, Baltimore, Montreal. 


CAREER OPPORTUNITIES Excellent openings for qualified engineers 
BARBER-COLMAN 1-INCH 
POPPET VALVE ON 8-52 BARBER-COLMAN COMPANY 
Dept. N, 1422 Rock Street, Rockford, Illinois 


Aircraft Controls ©@ Electrical Components ©@ Automatic Controls ® Industrial Instruments ® Air Distribution Products 


Small Motors © Overdoors and Operators © Molded Products ® Metal Cutting Tools © Machine Tools ® Textile Machinery 

















on ized 


Discobolus (Discus Thrower) 
by Myron, Greece, Fifth Century 
In National Mu eum, Rome 


A> 
> 
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CREATIVE LEADERSHIP is the ability to originate a new beauty, new 


quality...or new capability. Numerous examples of Summers Design 


Originality, giving new standards of performance, are to be found in 


today’s Aircraft Guidance Instruments. For Leadership, for “creative 


craftsmanship)’ be Guided by Summers. 


NOW IN PRODUCTION FOR THE MiLI- 
TARY: Vertical Gyro Indicator (VGI) 
Phase | & 11; Turn and Slip Indicator; 
Directional Gyro Indicator (DGI); Flight 
Attitude Indicator (FAI); Directional Gyro 


Indicator (Latitude Corrected); Instan 
taneous Vertical Speed Indicator (IVSI); 
Remote Directional Gyro Indicator (Loti 
tude Corrected); and Spin Recovery 
Indicator (SPI) 


} Summers 


Syoseple Company 


2328 BROADWAY ® SANTA MONICA, CALIFORNIA © © OFFICES: DAYTON, OHIO © WASHINGTON, D C @ @ IN CANADA. PATLON AIRCRAFT, TORONTO 


Summers is producing: Flight Control Systems, Aircraft & Missile Components, and Flight Indicating Instruments. 














heat exchanger, 


chassis-case assembly for 
compact pressurized airborne electronics* 


' 


UAP dip-brazed heat exchanger is an integral Others function as a “cold plate” by dissipat- 
part of the electronic components, chassis ing heat through their mountings by direct 
and principal structural member. All elec- conduction to the cooling air flow. Ram air 
tronic components are mounted to the heat or refrigerated air may be used for cooling. 
exchanger. Some assemblies dissipate heat The heat exchanger —electronic assembly 
from their surfaces to internal air circulated may be removed from the case as a unit for 


AIM TO AIR HEAT by a blower through the heat exchanger. ease of servicing. 
EXCHANGER, ELEC 4 

TROWIC EQUIPMENT *U/nit shown designed by Ohio State University Research Foundation 
APPLICATIONS --Air Force Cooling Study Project, W. Robinson, Supervisor 


For information concerning heat and watt dissipation, and other types of UAr 
cold plates call or write the nearest UAP Contractual Engineering Office: 


CALIFORNIA © 1101 Chestnut St. © Burbonk, Calif. cous Vi 9-4236 
NEW YORK @ 50 £. 42nd St. © New York 17, N. Y. cove ° MU 7-1283 
DAYTON ¢ 1116 Bolander Ave. © Dayton, Ohio. . : Mi 38641 
COLD PLATE FOR MOUNTING IN *'BLACK CANADA @ United Aircraft Products, Lid., 5257 Queen Mary Road ¢ Montreal, Canada. . . Elwood 4131 


sor WHICH HOUSES PRINTED Ci® 
CUIT ASSEMBLIES: | AIM PASSAGE | 
I f 
= 
COLD PLATE 3 Al® ClacuITSs 4 
SLACK BOX ENCLOSED ; 
y 
te 


Ambient Installation Refrigerated Air Duct Installation 


a famous family of airerof essentials since 1929 
UNITED AIRCRAFT PRODUCTS, INC. 


1116 BOLANDER AVENUE, DAYTON, OHIO 





serine ents Application-engineered for 
every need... (7) V/MN3 


product creation. 
AIRCRAFT 
gS HYDRAULIC PRODUCTS 


Interviews are invited. 
1 SPECIALIZED HYDRAULIC 2 vesceye Suputy 3 LINEAR ROTOR BLADE LAG DAMPER 


Ge” 


@ HYDRAULIC PUMPS 5 notes see § FLUTTER DAMPER 7 NOSE WHEEL STEER DAMPERS 





: > 


8 ROTARY ACTUATORS 9 ROTARY DAMPERS [10 HYDRA SPRING ]] LINEAR FLUTTER DAMPER 





WHATEVER YOUR REQUIREMENTS SPECIALIZED HYDRAULIC COMPONENTS — Custom-engineered for any purpose ...custom- 


built to any specifications, in any size 

VISCOUS SHIMMY DAMPER Offers 360° continucn wivel for shimeny damping applic ation 
ment in aircraft... Houdaille ts your best on nose wheels, tail wheels, and outrigyer pear 

LINEAR ROTOR BLADE LAG DAMPER For all rotor blade and swash plate appheation 
HYDRAULIC PUMPS — High pressure, high speed tixed and variable displacement 

ROTARY SHIMMY DAMPER For tse on nose and tail wheel , Outripper year, and helwopter 
your needs and develop the right com- landing peat 

FLUTTER DAMPER For all control surface vibration applications. May also be utilized as a 


combination lamiper-rotary actuator 


extensive manufacturing facilities can STEER DAMPERS = Siiall envelope, constant torque power steenny, with 160° swivel optional, 


for hydraulic or vibration control equip- 


source. When original product designs 


are required, Houdaille will evaluate 


ponent for any application. Houdaille’s 


{ 


and combined shimmy damping. May be mechanically or electrically controlled 
ia ROTARY ACTUATORS Direct rotary tereuie cutput without imdesirable backlash inherent 
your most exacting product in linear svoetem Available tor any envelope requirement 
spec ifications. § ROTARY DAMPERS Widely used on he wopter rotor mechaniniis, swash plates and stabilizer 
bars and contro 


‘The items shown here are typi al of 10 HYDRA SPRING © A precision hydraulic device using compressibility of liquids to produce 


meet your toughest delivery schedules 


unusually efficient and highly efeetive spring and/or dampiny action 


11 LINEAR FLUTTER DAMPER —- for tise in applications when linear motion is required to meet 
quality, dependability and performance limiting envelope restriction 


recent designs. Each is outstanding in 


WRITE FOR TECHNICAL BULLETINS on the products you are interested in, or, for engineering assistance, 
send details of your problem to Dept. AW, $37 East Delavan Avenue, Buffalo 11, New York 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 
$37 East Delavan Avenue e Buffalo 11, New York 


Over fiwenty years of specialracd rw i) the armrcrath mdustr 
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BENDIX DUAL GENERATOR SYSTEM HELPS MAKE 
LOCKHEED F-104 WORLD'S FASTEST FIGHTER 





Jet-Age Advantages Offered By Bendix System: 


High-temperature AC generator: 20 KVA, 400-cycle, 3-phase 
unit operating in 4800 to 7200 rpm range. Generates 120/208 
volts. Exceeds Class ‘'C"’ military requirements. Advanced de- 
sign, including oversized exciter, permits taking very heavy 
intermittent loads “‘‘in stride’. Driven directly by engine for 


increased reliability, less maintenance, over-all weight savings. 


Magnetic amplifier voltage regulator: Completely static de- 
sign eliminates all moving parts. Silicon rectifiers eliminate 
operating difficulties ordinarily encountered at high tempera- 
tures. Special vibration-resistant construction eliminates need 
for vibration isolaters and thus conserves critical space. 


Automatic control panel: Hermetically sealed, environmental- 
free unit provides complete system control. Pilot operates entire 
automatic system from single toggle switch. 





Red Bank Division 


Supplying electrical power to the Air Force’s top-per- 
forming Starfighter is a job calling for all-out perform- 
ance and reliability. 
The Bendix AC generator setup aboard the F-104 is 
a dual system, with either system able to handle the 
entire electrical load alone, if necessary. Developed by 
Bendix Red Bank Division, the system has many ad- 
vanced features and advantages (see adjoining column) 
that enable it to answer the many difficult problems 
arising from the complex needs of an airplane that can 
climb with the speed of sound. 
Our experience, manpower and facilities have produced 
many “firsts” and “bests” in the aircraft generator 
system field. Perhaps we can come up with a better 
answer to your needs, too. RED BANK DIVISION, BENDIX 
AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 

West Coost Office, 117 E. Providencia, Burbank, Calif 

Export Soles and Service: Bendix international Division, 205 E. 42nd St., 


New York 17, N.Y 
Canadian Affiliate, Aviation Electric itd., P. O. Box 6102, Montreal, Quebec. 
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Picture of 


performance! 


AC-388 ILAUSTRATED 


WHEN YOU TURN ON THE SCOPE TO GET ; = 
THE INSIDE DOPE, YOU GET A PERFECT PICTURE! ene praaeee 


From run-up to take-off to landing, including intermittent checks, the 
ignition Analyzer gives graphic proof of AC reliability. Check them all, 
bank by bank or one at a time—you'll find that AC-285 Fine Wire Aircraft 
Spark Plugs come through with flying colors on the scope! 

AC Fine Wire Electrodes have platinum tips to provide smoother idling 

and high heat conduction—to prevent pre-ignition and ice-bridging. 
They're less susceptible to lead fouling. 


AC Aircraft Spark Plugs have been proved in millions of hours of flight 
in military and airline planes. You'll find them best for the planes you fly! 


DDRDAAABABAD 
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AC SPARK PLUG > THE ELECTRONICS DIVISION OF GENERAL MOTORS AIRCRAFT 
SPARK PLUGS 


OISTRIBUTED BY: Alrweork Corporation: Millville, New Jersey, Miomi Springs, Florida, Nework, New Jersey, Allonto, Georgio, Alexandric, Virginia, Clevelond, Ohio. 
Podifs Bye Corporation: Burbank, California, Seattle, Washington, Ootlond, California; Kansas City. Kansas, Denver, Colorado, Linden, New Jersey 
South peny: Dallas, Texas; Kansas City. Kansas, Denver, Colorado nies Aere Engine Lid. Winnipeg, Mantobe, Vancouver 8 C., Edmonton, Alberto 


Sen Eacus dient Genito inc.: Chicago, Mlinois; Minneapolis. Minnesota, Teterboro, New jersey, Fast Boston, Mossachusetts, Alexandria Virginia 








In flight 
or ejected, 
his life 

is Scott 


“ fo, Protected 


* 


A Completely Integrated System of High 
Altitude Breathing & Survival Protection 


For a quarter of a century the practical results of Scott Research and Development 
have enabled Scott Aviation to maintain its leadership in aviation breathing 


NOW READY 
FOR PRODUCTION 


Scott has ever been cognizant of 
the importance of Applied Human 
Engineering. This new high aiti- 
tude survival protection system is 
an exomple. it is past the exper- 
imental stage ond is ready for 
production. Further information 
available to persons active in 
this field. Write for it today! 


equipment. Now Scott announces production of a completely integrated system 
of high altitude breathing and survival protection, so necessary for the pilot 


in today’s high performance, supersonic military jet aircraft 


Whether in flight or ejected, breathing protection is automatically maintained. 
In an emergency, aircraft main supply lines are disconnected automatically and 
the self-contained unit is actuated without human effort. Simplification is the 
keynote of this new Scott System. The usual maze of hoses and wires has been 
eliminated with considerable weight saving. 


For the shape of things to come, keep an eye on Scott R & D! 


SCOTT AVIATION CORP. 


Cay ( \\ 





Margin for Error...None! 


You swing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! x Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch, That's why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures—that match the supersonic speeds of today’s 
jet aircraft—with a minimum of lubrication, % Whatever you produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 


journal roller bearings for every field of transportation and industry. 


BOWER ROLLER BEARING DIVISION 
FEDERAL-MOGUL-BOWER BEARINGS, INC. © DETROIT 14, MICHIGAN 


IDEALLY SUITED TO HIGH SPEED OPERATION 


Built to hold thew precision indefinitely, these aircraft 
bearings are recommended wherever superior qualit 
and high-speed operation are required. For some 
appliwations, a special alloy steel — developed jointly t 


Hower and several aircraft companies —-is used 


- 8 4. 
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PISTON OR TURBINE 


,.. Dependable Aircraft Power 


CESSNA 137 


Continental Motors and its CAE subsidiary are 
successfully meeting a wide variety of aircraft 
power requirements. Dependable Continental 
engines of piston or turbine type now power not 
only leading makes of fixed wing utility and trainer 
aircraft, but modern high-performance helicopters 
as well. Engine-building experience dating from 
1902 clinches the “‘rightness’’ of the engine with 
the Continental name. 


FOR TURBINE INFORMATION, ADDRESS: 


CONTINENTAL AVIATION & ENGINEERING CORP. 


12800 KERCHEVAL AVE., DETROIT 15, MICH. 





FOR RECIPROCATING ENGINE INFORMATION, ADDRESS: 


CONTINENTAL MOTORS CORP. 


205 MARKET ST., MUSKEGON, MICH. 








THE SOUND OF PROGRESS 


What is the sound of Progress? It's the whine 
of a jet... the busy hum of a computer... the 
deep roar of a rocket engine... the swish of 
helicopter blades. But the most important 
“sound” of all is mute...that of creative minds 
at work, solving tomorrow's problems today. 
These sounds. ..accomplishments of engi- 
neering research...represent many ‘‘firsts’ at 
Bell Aircraft. Here the sound of genius is re- 
flected in such advanced projects as the GAM-63 


Rascal, a long range strategic air-to-surface 
guided missile... the bold quest of the X-2, 
the world’s fastest and highest flying airplane... 
the jet-powered X-14 VTOL...the XV-3 con- 
vertiplane...the XH-40 turbine-powered heli- 
copter... rocket engines... electronics... servo- 
mechanisms,..and atomic research. 

Bell's engineers are daily meeting and re- 
solving tomorrow's complex problems in all 
fields of science. These are the sounds of progress. 


RESEARCH, DEVELOPMENT AND PRODUCTION IN THE FIELDS OF: Guided Missiles + Research Aircraft 
Servomechanisms - Electronics - Rocket Engines + Electronic Control Systems + Vertical Rising Aircraft 


BUFFALO N.Y. 








Plexiglas 


aviation s slandard 


frausparcul plastic 








Chemicals for Industry 


lal ROHM £ HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in pracipal foreign countries 


PLEXIGLAS 15 @ trademark, Reg. U.S. Pat. Off. and in other 
principal countries in the Western Hemisphere 

Cenedion Distribvter: Crystal Glass &@ Plastics, Lid., 

130 Queen's Quay at Jars Street, Toronto, Ontario, Canada. 





Some people still hammer out com- 
munications one character at a time. 


Others use DATAFAX —the fast 
Stewart-Warner electronic way to 
transmit all data over standard tele- 
phone lines. 


Datafax transmits and records any 
material: correspondence, weather 
maps, pictures, any printed matter, 
even handwritten notes. And since 
copies are exact duplicate images of 
the original, chance for error is com- 


pletely eliminated. 
Cost? 


Automatic transmission and record- 
ing eliminate need for full-time oper- 








ator; recorders will even respond to 
transmissions sent after office is closed. 
Datafax also eliminates retyping, 
proofreading, intermediate handling, 
intransit delays—and their clerical 
costs. The clear, smudge-proof, per- 
manent Datafax copy costs less than 
2¢ for a lettersized unit, plus pro rata 
line charge. 

Chances are your operations...res- 
ervations... maintenance and account- 
ing procedures have outgrown Stone 
Age Communications. If so, you'll want 
to find out about Datafax. First, send 
for your copy of the free Datafax 
bulletin. Write: Stewart-Warner Elec- 
tronics, Dept. 14, 1300 No. Kostner 
Ave., Chicago 51, Illinois. 
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[SOLVING DEsIGh PROBLEMS WITH GENERAL ELECTRIC SILICONE RUBBER 
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DUCTS MADE FROM 


G-E CLASS 700 SILICONE RUBBER— 
RESISTS 600°F, FLAMES AND FUELS 


Problems like this in aircraft de-icing, engine- 
warming and cabin-heating ducts are being 
successfully solved with General Electric’s 
improved Class 700 silicone rubber. With a 
service range from —120° to 600°F, ducts 
made of G-E Class 700 resist prolonged heat 
at 600°F, can carry hot air up to 700°F. Tests 
prove good resistance to common aircraft 
fuels and lubricants, including MIL-L-7808. 
Ducts made from Class 700 G-E silicone 
rubber exhibit low compression set—will not 
“cold flow” under clamps. And with improved 
flame resistance, an important safety feature, 
Class 700 is proving to be the ideal material 
for all flexible hot-air ducting applications. 
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Progress /s Our Most Important Product 
GENERAL 


@ ELectRic 


High temperature ducting is only one appli- 
cation of Class 700 G-E silicone rubber. It 
may also be molded, extruded or calendared 
on cloth to form seals and gaskets for a wide 
variety of applications. 


Where can YOU use G-E silicone rubber? 


There's a kind of G-E silicone rubber for 
almost every requirement, classified accord- 
ing to dominant property for easy selection 
and specification. For example: Class 300 
offers the best recovery after compression of 
any known rubber! Class 500 provides flexi- 
bility at 150°F below zero! Which class is 
best for you? 
For more details on G-E silicone rubber, 


see your “Sweet's Product Design File” or 
MAIL COUPON TODAY! 


SILICONE PRODUCTS DEPARTMENT Section 7:.18, 
GENERAL ELECTRIC COMPANY Waterford, New York 


Please send me technical data on G-E silicone rubber 

















for 
Specify ares of epplication } 
Name 
Position 
Firm 
Street 
City Zone State 





1M CANADA. Mai te Canadian Generei Liectrx Company, Li¢., Terente 


In these flelds Sperry capability serves the military 
and the aviation industry: 


With proven capability its constant goal, Sperry has created specialized groups to design, 
develop and produce a wide range of products for aviation. Through bringing together, in 
integrated divisions or departments, talented staffs of top specialists in their fields, customers 
are served more efficiently and more economically. Whether your organization is military 
or civil, whether your needs are systems, equipment or components, you can be sure of 
specialized attention from the Sperry group best qualified to serve you. 


PLIGHT INSTRUMENTS AND CONTROLS 


Flight Control Systems 
Integrated Instrument Systems 
Gyrosyn* Compass Systems 
Flight Instruments 

Automatic Approach Controls 
Radio Beam Couplers 

Engine Control Systems 
Engine Analyzers 

Drone Controls 

Helicopter Flight Control Systems 
Helicopter Instruments 


MISSILES 

Air-to-air 

Air-to-surface 

Surface-to-air 

Surface-to-surface 

Missile Guidance Systems 

Missile Stabilization Systems 

Electronic Countermeasures (Missile) 
Missile Directors and Control Equipment 


RADARS 


Fire Control 

Radar Beacons 
Navigation 

Tactical 

Long Range Search 
Air Defense 

Ship Defense 





Flight Instruments and Controls 


Missiles— Radars 
Special Systems 
Support Equipment 
Microwave Components 


Electron Devices 


SPECIAL SYSTEMS 

Bomb — Navigation Systems 

Inertial Navigation Systems 

Electronic Countermeasures Systems 

Fire Control Systems 

Computers and Servo Test Systems 

Light and Heavy Antiaircraft Systems 
SUPPORT EQUIPMENT— MICROWAVE COMPONENTS 
Systems Automatic Checkout Equipment 
Line, Depot, and Production Test Equipment 
Antennas, Lenses, and Scanner Systems 
Microwave Components and Systems 
Combination Radar Test Sets 

Microwave Spectroscopy 

General Purpose R-F Test Sets 

Precision Microwave Standards and Facilities 
Ferrite Devices 

Laboratory Measuring Instruments 
ELECTRON DE&vicEes 

Multiplier Klystrons 

Microwave Relay Transmitter Amplifiers 
Medium-Power Metal Traveling Wave Tubes 
High-Power Radar-Driven Amplifiers 
Microwave Relay Transmitter Oscillators 
Radar Local Oscillators 

High-Power Radar Transmitter Amplifiers 
Low-Power Glass Traveling Wave Tubes 

Test Equipment Oscillators and Amplifiers 


Semiconductor Devices 
*7.M. Reg. U.S. Pat. Off. 
GREAT NECK, N. Y. 
DIVISION OF SPERRY RAND CORPORATION 
CLEVELAND - NEW ORLEANS - LOS ANGELES + GAN 
FRANCISCO -. SEATTLE. IN CANADA: SPERRY GYROSCOPE 


COMPANY OF CANADA, LIMITED MONTREAL Qveaec 
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at 
Janitrol platular® heed 
exchangers in — 
units, reduce 
and increase des 
qreedom. 


oT, M. Ret. 


what’s new in the Janitrol line 


Janitrol hot fuel prime 
units help engines start 
in seconds and run free 
in minutes, from —65°F. 


Janitrol standard cou- 
plings for compressor 
air ductwork save up to 
40% in weight 


Janitroy com 

bust 

varestme last worg in 
ton, ana”, 28% (nstaiia. 
+ and Sependaditity 


DISTRICT ENGINEERING OFFICES: WASHINGTON, D.C., PHILADELPHIA, COLUMBUS, FT. WORTH, HOLLYWOOD 
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Fluoroflex-T TE 
solves th 


HANDLING HIGHLY 
CORROSIVE FLUIDS 

In flexible lines, nothing sur- 
passes a compact, inert 
Fluorofiex-T assembly for 
conveying corrosive propel- 
lants, nitric acid, MIL-L-7808 
oil, and JP-4 fuel. 


—_ 4 


FLON hose® 





PERFORMANCE IN 

VITAL CONTROL JOBS 
Fluoroflex-T lightweight as- 
semblies resist ‘‘ballooning”’ 
under pressure and elevated 
temperatures ... assuring 
instant response in braking 
and other control systems. 


ese problems 


HIGH OR LOW 
TEMPERATURE SERVICE 
Fluids and gases at tempera- 
tures ranging from —65'F to 
+450 F have absolutely no 
affect on Fluoroflex-T hose 
assemblies. No aging, no de- 
terioration, no leakage. 


LUOROFLEX-T hose is the original 
Teflon hose, now proved by four 
years flight experience. With pat- 
ented tube, it assures you high 
integrity, genuine aircraft quality 
assemblies. Permanently swaged 


fittings are both leakproof and blow- 
off-proof. 


Resistoflex offers the widest 
range of Teflon hose assemblies, 
preformed configurations, and spe- 
cial combinations of hose and bent 
tubes. Contact us for specific in- 
formation on your application. 

RESISTOFLEX CORPORATION, 
Roseland, N.J.; Western Plant: Bur- 
bank, Calif.; Southwestern Plant: 
Dallas, Tex. 


QT efton 6 a DuPont wade mark, Fiuoroftes ts @ Rewsofer trade mark 
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20th year of service to industry 





One source for all your aircraft tubing needs 


SUPERIOR OFFERS WIDE VARIETY OF SPECIAL-PURPOSE 
TUBING IN MANY DIFFERENT SIZES AND ALLOYS 


Many aircraft manufacturers have dis- 
covered that Superior produces as 
standard what many other firms clas 
sify as specialty tubing. You can get 
hydraulic tubing, large OD light-wall 
tubing, all types of instrument tubing, 
including capillary, mechanical tubing 
produced from super alloys for high 
temperature service, structural tubing 
from alloy steels, and our newest — 
titanium tubing. Superior tubing meets 
these requirements: light weight; close 
tolerance; workability; ability to with- 
stand vibration, shock, high tempera- 
ture, high pressure surges. 


Providing the correct conduit materials 
for mechanical remote controls is a 
good example of Superior’s ability to 
supply a variety of analyses for specific 
needs. Because of the varied conditions 
of service encountered, Teleflex 


Syeeir: 


Incorporated, of North Wales, Pa., 
manufacturer of mechanical remote 
controls, subjects its products to ex- 
haustive tests for strength at high 
temperatures and corrosion resistance, 
This concern also requires close toler- 
ances for the tubing bore to assure 
perfect fit of the cable and ability of the 
tubing to be flared without cracking. 


Superior tubing meets all the Teleflex 
requirements for temperature service, 
wear resistance, tolerances and 
strength, and we supply a wide range, 
in production quantities, of stainless, 
carbon and nonferrous tubing from our 
over 63 standard analyses. 


If you have a problem involving high 
quality aircraft tubing, let) Superior 
solve it for you. Write Superior Tube 
Company, 2040 Germantown Ave., 
Norristown, Pa. 


The impact test at the Teleflex laboratory 
measures the force the conduit will withstand 
before it crushes and interferes with the cable. 
. . ° 

Send for your free copies of “A Guide to the 
Selection and Application of Superior Tubing.” 
Contains technical and application data on 
standard alloys. 


evar ldde 


NORRISTOWN, PA. 


All analyses 010" to %" OD —certain analyses in light walle up to 24%" OD 








On the West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. 





Who Says... 


AIRPLANES DON’T BACK UE 


THEY ALL DO 
WHEN VIEWED FROM A 


Super Ventuca 


HOW WOULD YOU LIKE... 
To loaf along at 300 MPH at 8,000 feet altitude? 


To operate from moderate size airports with airline safety? 
To fly over 2,000 miles non-stop with a comfortable fuel reserve? 
To have single-engine performance and ease of control you have never believed possible? 


To be able to carry a full passenger and baggage load without compromising fuel or 
equipment? 
To have the satisfaction of riding behind the most thoroughly proven and dependable 
engines in the industry? 
You will agree that these are highly desirable features, but you will be amazed after 
becoming acquainted with the SUPER VENTURA to find that these are only a few of its 
outstanding qualities. Only by flying the SUPER VENTURA and comparing it, 


feature by feature, with all other aircraft can you begin to fully realize that it is the world's 


ding executive airplane. Write or call today. 


MANUFACTURING DIVISION 


P.O. Box 8247 
RPORATED San Antonio, Texas 


The Super Ventura is leading all other executive aircraft of its type in sales 
E WORLD'S LARGEST VOLUME OF EXECUTIVE CONVERSIONS, MAINTENANCE, AND OVERHAUL 





’ TY? ~ vy, : ° a 
CONVAIR 5-58 / major portions of its 
Priuinary structure are made of 


HEXChL HONEYCOMBS 


HE xXC EL rprooucts inc. 


America's leading producer of honeycomb core materials 
951-61st Street, Oakland, California 


PLANTS: OAKLAND, BERKELEY, CALIF.; HAVRE DE GRACE, MARYLAND * SALES OFFICES: INGLEWOOD, CALIF.; FORT WORTH, TEXAS 
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PPUGHT TEST 


Y, MORE TELEMETERING EQUIPMENT 
FROM BENDIX-PACIFIC 


Whatever type of aircraft is to be flight tested, 
Bendix-Pacific can supply the exact telemetering 
component for every required measurement 
From this one source the widest selection of 
airborne components is available, including 
transmitters, oscillators, signal conversion 
units, power supplies and also complete receiv- 
ing station facilities 


V, MORE TELEMETERING EXPERIENCE 
AT BENDIX-PACIFIC 


For more than 10 years Bendix-Pacific has been 
designing and producing telemetering compo- 
nents and systems. Bendix-Pacific equipment 
pioneered in early flight test instrumentation 
and has become an indispensable part of many 
major airframe companies’ flight test programs 


V, BETTER RESULTS WITH 
BENDIX-PACIFIC TELEMETERING 


The time-tested reliability of Bendix-Pacific 
telemetering equipment assures you of accu- 
rate, dependable instrumentation. Bendix-Pacific 
has earned its leadership through years of ex- 
perience in providing the right equipment for 
aircraft flight instrumentation as well as for 
missile and pilotiess aircraft use. 


Write for complete equipment specifications. A 
qualified engineer will gladly call at your cen- 
venience te fully explain Bendix-Pacific instru- 
mentation equipment. 


PACIFIC DIVISION 


“Bendix Aviation Corporation 


NORTH HOLLYWOOD CALIF 





design with ausienal in mind... § 


Austenal microcast gives you better 
turbine power wheels more economically, faster 


In many sizes, for most turbine applica- 
tions Austenal Microcast gives you bet- 
ter, less expensive power wheels. 


Here’s why. Austenal makes turbine 
wheels by investment casting, thus elim- 
inating costly machining and at the 
same time allowing the use of new high- 
strength, ultra-high-temperature alloys 
that are impractical to machine. 


Too, investment casting is dimension- 
ally accurate. Tolerances are held to 





224 EAST 39th STREET, NEW YORK 16, N. Y. 


within + .005” per inch, and blades can 
be of virtually any thinness (down to 
.020”) contingent, of course, upon 
wheel design and size. 


Austenal manufactures wheels in many 
sizes from two-inch midgets to giants 
17 inches in diameter. These units are 
made to the most exacting standards, 
rigorously checked and re-checked dur- 
ing every production phase to guarantee 
they are exact — internally sound and 
externally perfect. 


‘ 


KE. ..lt's NEW from Austenal 


“Design with Microcast in Mind,” 
Austenal’s latest informative book- 


let, 





Wr 


7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 


tells you how to get the greatest 


benefit from investment casting. 


ite for it today. 














Progress is the result of advanced 
design and advanced materials 
keeping abreast of each other 

... meeting, as a team, the 
enormous responsibilities 
imposed by the aircraft 

industry. 


Write for brochures detail- 
ing application and per- 
formance choracteristics 

of METLBOND 302 and 
CONOLON 506 lom- 


inating materials. 


A STRIKING EXAMPLE OF NARMCO'S LEADER. 
SHIP IN DYNAMIC MATERIALS DEVELOPMENT: 
This sandwich-type, static test article was designed and 
fabricated by Narmco, Inc. for the Air Force and proved 
its structural efficiency by achieving a weight saving in 
excess of 50%, over its metal counterpart. Carried exter- 
nally to the aircraft, the component was developed to 
accommodate the same basic load as a similar aluminum 
structure. It employed Conolon laminating materials, 
Metlbond 302, and aluminum honeycomb core. It success- 
O fully met all elevated temperature static tests, thus sub- 


stantiating predicted results. 
_——/! et 


Normco technical field representatives throughout the United States ond 
Caneda con assist in solving your structural design problems quickly, effi- 
ciently, and economically. For immediate assistance write, wire, or phone. 





Narmco Resins & Coatings Company, Dept. 12, 600 Victoria Street, Costa Mesa, Calif. 





Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 


The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 


It is designed to provide the Air Force with a jet trainer that can be operated 


y 
at substantial savings and cover the most important and longest phase of ORT 


the cadet-pilot’s jet training. 


It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


Ready for Air Force cadet-pilots... Cessna T-37’s. 


Be an Aviation Cadet. inquire today about the future your 
Alr Force offers trom your Air Force Recruiting Office. 





SF 
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“Not as a Stranger” 


Your Field Service Engineer is a Friend, Ally and Expert on 


STRATOPOWER: 


HYDRAULIC PUMPS 


The card that identifies the man also identifies a unique concept 
of service. Here is service which assures that you GET all the 
performance and dependability built into your STRATOPOWER 
Hydraulic Pumps and Fluid Motors. No matter where you are, 
a service engineer of The New York Air Brake Company is as 
near to you as your telephone. He's no stranger! The service en- 
gineer is your man .. . well aware of the importance of your 
needs . .. ready, willing and able to be where you want him when 
you need him... and with the answer! STRATOPOWER Hydraulic 
Pumps are reliable Pumps... as good as advanced engineering, 
precision craftsmanship and priceless experience can make them. 
That's why they're backed by service to match. Write for full 
information to Dept. 720-B 


WATERTOWN ovvision 


THE NEW YORK AIR BRAKE Senn) 
STARBUCK AVENUE . WATERTOWN: N.Y. 











PHOTO COURTESY: HORTH AMERICAN AVIATION INC 


Three Genisco Accelerometers help the Super Sabre close in 


If enemy air infiltration happens, you can be sure that 
modern knights of the sky powering the swift Super 
Sabre at speeds faster than sound will spearhead 
America’s defense. 

Typical of today’s supersonic acronautics, the 
USAF’s Super Sabre reflects the finest contemporary 
engineering skill and scientific creative imagination 
But this swept-wing assassin is more than just anothes 
jet-powered plane. It is a proven, integrated electro 
mechanical system, combining a multitude of precision 
sub-systems, assemblies, and individual parts. 

The automatic flight control system, for example, 
consists of numerous Components, each one vital to the 
performance of the system. Naturally, component re- 
liability is imperative if the plane is to carry out its 


mission. The flight control system of the FLOOD incor- 
porates three Genisco Model DDL Accelerometers. 

The Model DDL is only one of many Genisco 
Accelerometers now in use on America’s air guardians, 
including our most important operational guided mis- 
siles. Like other models, the DDL was designed for 
a particular application—to function perfectly in the 
severe vibrational and shock environment of super- 
SOnMC Hight. 

Genisco’s ability to design for the most stringent 
applications and to produce precision instruments in 
large quantities has made the company an important 
link in our nation’s defense chain. 

Descriptive technical data on the Model DDL and 
other Genisco accelerometers will be sent upon request. 


2233 Federal Avenue, Los Angeles 64, California 





AIRCRAFT (‘eras 


DESIGN - DEVELOPMENT - FABRICATION 


Advanced techniques and facilities in the areas of reinforced 
plastics, metal honeycomb and conventional metalwork have 
made Brunswick a prime supplier to the nation’s leading air- 
frame manufacturers. Whatever the problem, whatever the ma- 
terials . . . a discussion with Brunswick could prove valuable to 
you. Write or call: The Brunswick-Balke-Collender Company, This 5% foot boresignt radome = _ 0 
623 South Wabash Ave., Chicago 5, Illinois: WAbash 2-4020. pert scianatdienateutenane. 


BRUNSWICK 
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The development and production of sub-miniature pré 
cision gyroscopic type instruments are exacting problems. 
These problems can only be solved by combining the skills 
of creative, seasoned research development and produc- 
tion engineers within the framework of an organization 
long experienced in the problems of precision instru- 


mentation. 


Important example of U. S. Time’s present role in the 
gyroscopic field has been the volume production of sub- 
miniature precision rate gyros. More than seven thou- 
sand of these precision-built rate gyros are currently 
being used in guided missiles, antenna stabilization 
systems, autopilots, damper systems and stable platforms. 
The performance characteristics of these rate gyros can be 
modified to suit your specific requirements. 


U.S. Time's new enlarged research staff and facilities are 
engaged in research, design and development of miniature 
precision instruments—instruments to withstand and 
perform under the severe environment of supersonic air- 
craft ‘and missile flight. 


We invite inquiries in the following fields of precision 
instrumentation: 


STABLE PLATFORMS + FLOATED INTEGRATING 
GYROS + ACCELEROMETERS ¢ RATE GYROS « TWO... 
AXIS GYROS ¢ DAMPER SYSTEMS ¢ INERTIAL © 
INSTRUMENTATION ¢ GUIDANCE SUS8-8YS 


THE UNITED STATES TIME CORPORATION 


World's largest manufacturer of watches and mechanical time fuses 


Sales Offices: 500 Fifth Avenue, New York + 346 Tejon Place, Palos Verdes, California. 
Plants: Middlebury and Waterbury, Conn., Little Rock, Ark., Abilene, Tex., Dundee, Scot. 
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your 
motor 
problems! 
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adapt from Wesrern GEAR's many basic designs 


* Motors are shown at 
same reduction as this photo 


of standard paper clip 


PLANTS AT LYNWOOD, PASADENA, BELMONT, 


BAN FRANCISCO (CALIF.) SEATTLE AND HOUSTON 


REPRESENTATIVES IN PRINCIPAL CITIES 


You can save production dollars by modification of prototype motors, fans and 
blowers, converters, alternators and generators. At the same time, you get the benefit 
of proven design and performance. Western Gear's extensive line of motors ranges 
from 1, 500th to 4 HP, 50 to 1,000 cycles in frequency, any desired voltage, designed 
and built to meet military specifications. Our engineers will gladly help you on any 
rotary electrical equipment problem, show you how our production facilities can help 
cut product costs. Write for new catalog No, 254-A. Address General Offices, 

Western Gear, P.O. Box 182, Lynwood, California, 


“The difference is reliability” « Since 1888 
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Aviation Outlook Bright for 1957 


feiation willdoan SUT billion business in 
1957. 
post-war history. 

This SUT billion gross will be split as fol- 


grossing the largest revenues in its 


lows: 

© 86.7 billion for military aircraft, engines 
and related equipment, 

© $2 billion for guided missiles and related 
equipment, 

S17 billion for military and civil ground 

hased avionic equipment, 

$1.8 billion in airline revenues, 

In addition, the industry will get about a 
half billion in military research and develop- 
ment work and about S100 million for new 
plant facilities, The aircraft manufacturing 
industry entered 1957 with a $21 billion 
hachlog of which about $18 billion repre- 
sented military aircraft and missiles and $3 
billion airline transport and business flying 
planes. 

Of the total SEL billion gross revenues outlined 
ahove. the aviontes segment of the industry will 


S3 billion. In addition to the 
and civil 


aecounl bor aver 
billion dollars earmarked for 


ground liased avVionie equipment, the missile pro- 


military 


gram Will absorb almost another billion dollars 


with just under two billion in aireratt and engine 


\ir- 


line capuriporvenil Louny neage also will inelude multi 


expenditures devoted to avionte equipment, 


million dollar expenditures for airborne avionte 
eqpuiponent, 

OUTLOOK FOR NEW BUSINESS 
outlook lor 1957. 


Whieh inthe manutacturing field ts a reflection of 


IN ADDITION “ro THIS sales 
military budget expenditures, the outlook for new 
Iisiness alse looks good. New military business 
is a reflection of the new procurement obliga- 
biseal T9568 in 

\s the budget 
ically ton 
thout S99 billion in new aviation procurement, 


> |ail- 


IHhis- 


tical cauthoraty requested fon 
the Delense Department budget. 


request maw stands before Clongeress, 


This breaks down tte approximately SO. 


liom aireratt and engines: $2.0 billton for 


siles: $600 million for 
equipment and $300 million for new production 
SBOO million for 


ground-based avionie 


lacthities. and about research 


nul development, There ts sure to be ~pirited 


congressional debate over the adequacy of these 
procurement levels, and any major change in the 
Piseal 1958 airpower budget would be aimed at 
increasing it substantially, 

While industry’s gross sales are apt to reach a 
post-war peak in L9D7, manufacturers profits are 
due for a dip from the 1955-56 level because of 
the heavy expenditures being poured -out of ear 
ings into research and development facilities ane 
programs. The aireraft manufacturing industry 


clearly future depends on 


recognizes that its 
pushing at a maximum rate along the whole 
perimeter of its rapidly expanding frontier. Con- 
sequently, it is taking a larger share of its earn- 
ings than ever before to invest in this technical 


future. 
NEW PROFIT PATTERN 


THE OTHER MAJOR FACTOR that combines with 
the swift pace of technological development to 
etch a new profit pattern for 1957 is the steadily 
Increasing competition among individual firms 
for the military airpower sales dollar. This trend 
toward more selective buying by USAF. Navy 
and Army on their aireraft, engine, avionics and 
missile hardware began about a year after the 
end of the Korean war. but its full effects are 
just beginning to be felt by the industry. While 
total military airpower expenditures are ata 
slightly rising level, larger portions of the total 
are being invested in specifie weapon systems 
such as the Boeing B-52) bomber and KO-135 
tanker programs, the Convair F-102 and F-106 
interceptor programs and the Martin and Convair 
ballistic 
ing much smaller portions of the total to invest 


Intercontinental missile system=. leav- 
ina Wide variety of minor weapon systems. 

With the emphasis on this trend. combined 
with the dependence upon major new scientific 
breakthroughs that offer large performance im- 
provement and the 
development ane production, iH appears mevi- 


lable that a trend will become clearly visible dur- 


Weapon system coneept ol 


ing L957 in whieh the larger industrial complexes 
in this business will grow larger. What are now 
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the smaller prime contractors will either turn 
Into segments of the larger complexes or create 


new giant competitors through mergers. 


GREATER COMPETITION 


COMPETITION BETWEEN system 


contractors and among major sub-system develop 


preithie Weapon 
ers Will become fiercer than ever during 1957, 
This is because the reward for success is now much 
greater and the penalties for failure more drastic, 
There will be wider variations in the fortunes of 
individual firms than ever before during O57 
amd 1958. 
and profits, but others face a bleak financial out- 


look. 


\irtrame weight deliveries 


Some will reach new peaks in sales 


the best index of 


military business will continue at about the 
1956 level as larger volumes of missile deliveries 
Will compensate for fewer aireraft) deliveries. 
Vanufacturers in the commercial fie lel will lie 
working primarily to reduce their S500) million 
backlog of piston-engine transport orders dur- 
ing 1957 before beginning to make inroads on 
their S2 billion backlog of turbine transports, 

plane manubaeturers can 
1957 with sales 


Business and utility 
expect another good year in 
jumping to a record SPIO million total 
duction of new models will sharpen competition 
to its highest piteh in recent years. although the 
full effect of these new aireraft will not be felt 
until L958, 


experienced in 1956 when 7.500 civil planes were 


\ sharp rise in the production rate 


delivered will not continue into L957, 


MORE MONEY FOR AVIONICS 


AVIONICS MANUFACTURERS will attract an increas- 
ing share of the dollars spent in’ both military 
and civil aviation, In the military picture. the 
emergence of missiles as a supplement to piloted 
aireraft: portends a rising tide of avionics ex- 
penditures. The trend of recent) years toward 
Increasing Complexity and semi-automatic opera- 
tion of piloted aireraft have brought the percent- 
age of avionics involved to about 35°, of flyaway 
a modern military aireraft. Tn missiles, 


With the 


increased role ol avionies i military airpowel 


cost tor 


this percentage increased to about 50%, . 


has come increased pressure on manufacturers 
and designers for greater reliability. and micro- 
miniaturization to meet the requirements of hy- 
personic long range missiles. 

Combination of military and civil air traflie 
control and air defense systems will prline ea heavy 
manuiaeturers for 


demand Upon the avionics 


both airborne and ground equipment, Resolu- 


tion of the Vortae controversy in) L956 opened 
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the road for major L957 improvements in civil- 
military navigation and air trathe control systems 

Increasing missile production ino whieh ate 
frame. avionics and propulsion manulacturers 
are combining to develop and produce a wide 
variety of new weapons will emerge during L957 
into a significant segment of the military au 
Production is still concentrated 
sheort- 


power pou lute. 


on relatively simple air-to-air missiles 
range subsonic tactical missiles and relatively un- 
sophisticated air-to-ground missiles with mayer 
development efforts now placed on the Hay prersennnne 
ballistic missiles capable of operating over ranges 
of from 1.500 te 5.000) miles Missile develop 
ment and prroedin tion utilizes mmeh the same baste 
uirerall 


technologs its employed it SHpersonte 


development, but there are indications that mew 
Ivpes olf production facilities are required for 


volume production of ballistic missiles, 


NEW AIRLINE GROWTH 


AIRLINES WILL Gross revenues between SEB and 
S? billion in TO57 as they inerease their share 
of the total travel market. 1956. the 
airlines for the second consecutive year gained 


During 


Hhhaore pitssenipet volume than the surlace CAPTICis 


lost. indicating that air travel is creating a basi- 
cally new travel market. Trathe control bottle- 
necks and equipment shortages will he a limiting 
factor on the airlines’ growth vate during 1957, 
but this rate should be elose to the 17.4°) gain 
in 1956 in total revenue ton-miles for the entire 
air transport industry, including domestic trunk- 
lines, international carriers, helicaptes Services 
amd Alaskan airlines, totalled 
3.570.901.0000) revenue ton-miles for T9560 as 
compared with 3.012. 390,000 in 1955. Passenger 

in 1956, and a continued 
1957 even without the 6°, 
seeking. Total of 


17 million passengers were carried in L956, a 


These eit er _ 


revenues gained 12.7° 
rise is expected for 


fare inerease the airlines are 


gain of nearly 13°) over 1955. 

While the outlook for 1957 is for general sta- 
bility in the industry, with the major effort on 
producing ly pes of hardware already familias 
in the military arsenal and in airline serviee, both 
the manufacturing industry and the airlines ave 
in the midst of major ferment in preparing for 
new phases of the tes hnological revolution that 
has dominated the industry almost) from the 
moment of its birth 53 years ago. The airlines 
are planning and preparing for their jump inte 
the jel Iransport era while the military are push 
ing hard toward the hypersonic intercontinental 
hallixtie missile, 
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Pr \( TH aD \l \kK ks PERE EC es In 1957, as in 1776, one measure 


of effective defense is the true aim and steady skill of a nation’s fighting men. To make 


American warriors proficient against complex modern weapons, Northrop Aircraft’s sub 
sidiary, Radioplane Company, produces targets like the rocket-powered RP-70 type, a 
light, low-cost drone, which simulates a high speed modern jet plane or missile at strato 
spheric altitudes. Like Northrop’s new supersonic Air Force trainer airplane and Snark 


SM.-62 intercontinental guided missile, the RP-70 is another example of the Nort! , . 
) INLeETCONLINGCHNLAL - cic l ( ( c i ( { 0 1 NOR | PROP 


rop-Radioplane policy of “security with solvency” which apples advanced science and 


“ 


technology to deliver the maximum in national defense for the minimum in tax dollars 


Builders of the First Intercontinental Guided Missile 
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New USAF Concepts Test Producers 


By Claude Witze 


The American aircraft industry, development and production partner 
of the U.S. Airforce, inevitably faces greater challenges from its customers 


cach year. 


Viscal 1958 will be no exception. 


Next year's budget, as proposed by the Defense Department, contem- 
plates that orders will be placed for only 1,500 USAF planes. ‘They will be 
expensive pieces of hardware, costing almost as much as Fiscal 1957's 1,900 
aircraft. ‘The merits of this program will be weighed in the next few weeks 


by Congress. 


If there are any changes, they will be minor, and the thesis 


remains—the industry now faces a revolution in production. 


Gen. Nathan 1 Iwining, USAT 
Cliet of Staff, recently pomted out that 
m 1954 missiles took only 10° of tis 
procurement funds. Por 1955, the esti 
mate os 35°07. By the L960s, the Gen 
cral says, pilotless weapon systems will 
tuke half of USAF’s procurement funds 
While it is true that a linge amount of 
this money will go ito devclopment 
aud add nothing to our operational 
facilities and 
industry 


capability, production 
know-how 
talent in the intervening vears 

May. Gen. David) Baker, procure 
ment chief of the Au Matenel Com 
mand, has predicted that) the anpact 
of this change over will be as great or 
greater than that expenenced im the 
shift from Signal Corps observation mis 
sions to combat in the air. 


must come out of 


78 


Missile construction 1 
same as aircraft 
Introduction of lughly complex elec 
ilvanced 


urframe Construction 


trons mid more 
propulsion units will duplicate m many 
veteran 
Imilders 


Components 
respects the experiences of 
weapon system designers and 
Phe problems will simply be tougher, 
md there wall be of them 

lake the matter of complexity. ‘The 
Century-series — fighters bombers 
like the Boemg B-52 resulted in new 
problems for designers, production ling 


USAT 


complenity 


Pore 


inl 


experts and mntenance Crews 
NMissile 
the problems 
must be 100% 
ue called upon for action. 


Moreover, the call for action in many 


will compound 
manly — be they 


tehable the instant they 


Hise 


basically the 


cases must be part of the weapon sys 
tem itself. It is not cnough to have an 
interceptor that into the air 
after the sircn blows to start a scramble 
Detection, tracking, aiming 
firing, guidance control and the kill all 


will yo 
Walhinhg, 


must be part of a guided missile weapon 
svstcm 

\ larg part of this lics outside the 
traditional reali of our aircraft industr 

It may be that this mecessarv inte 
gration of previous strangers ito the 
urcraft industry complex is the 
unportant part of the revolution now 
in the making. USAT 
for a number of years that it depend 
upon its contractors alone for technical 
talent, knowing full well that no mili 
tury service can do the job 


USAF Needs 


Gen Baker has outlined a few of the 
requirements he thinks the industry 
should be studying right now 
¢ Greater automation to speed produc 
hon 
© New requirements for high! 
personnel. 

e New materials, produc tion tee Vana ncqune 

ind manufacturing methods 

¢ More intimate cooperation between 
the aircraft industry and the people 


most 


has been saving 


killed 
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Force Levels 


The following military airpower force 
levels are scheduled to be reached by the 
end of Fiscal 1958: 

USAF 
NAVY—17 carrier air groups 
20 anti-submarine squadrons 
3 Marine air wings 


ARMY—5,031 aircraft 


128 wings 


U. S. Plane Inventory 


(End of fiscal year) 
1957 
26,736 
12,576 
3,954 


1958 
24,398 
11,790 

5,031 


43,226 41,219 











who enginecr and build missile system 
components 

The last item is important from both 
a practical viewpoint ind because it 4s 
one of the vital parts of USAT policy 
Phe practical ANIC will be 


angl 


forced, as it superintends the production 


f guided missiles, to withdraw to some 
degree from its system or providing Gov 
ermment burnished Acronautical Equip 
ment. 
Sonn 
COUTTS 


pl 


will 


Propulsion iS i 


ronan GEAR, of 
likely exam 
contractor 1s 


itcm 


However, the prim 
going to be with 
sponsibilities m_ the assembly of a com 
plete weapon system 

Lt. Gen. Clarence S. Irvine, Deputy 
Chicf of Staff for Matenel, savs that if 
the industry wants to stav abreast of 


saddled greater 1 


‘ . ie, ‘ ‘ 
Budget Shrinks USAF Goal 
With presentation of its proposed Fiscal 1958 budget, the Defense Department 
disclosed its abandonment of the 137-wing goal for USAF, a strength it was sched- 


uled to reach by next June 30. 


Defense spokesmen say the new goal will be 128 wings and contend that overall 


strength will not be impaired because weapon systems are improving 


In addition, 


the number of B-52 intercontinental jet bombers in cach wing has been increased 


from 30 to 45. 


Vhe 128-wing figure includes five wings not previously counted as part of USAF's 


force structure. 
and one Matador guided missile wing 


and three day-fighter. 


They are four assault transport wings, including the Fairchild C-123, 
USAF 
@ Tactical Air Command: Six wings; one B-45 medium bomber 


slashes inchack 


two fighter-bomber 


@ Air Defense Command: ‘Two fighter-interceptor wings, planned but never activated. 


@ Strategic Air Command: Six fighter wings. 


Specific aircraft that face a cutback in previously planued production includes the 
McDonnell F-101B, Lockheed F-104A, Republic F105, and Martin BOS tactical 


bomber. 


USAI must exploit 
every bit of engineering and production 
know-how available in| America. ‘To 
USAF, and the Defense Department 
this is the only way to properly utilize 
the industrial potential 

It permits us,” Gen. Irvine says, “to 


requirements it 


mamtain a reasonable level of produ 
tion with economy for the long haul. In 
we tailoring the production 
base so that it can respond effectively to 


ctfect, we 


in emergency of any scak 


Prime Contractor Selection 


Invinc has a tough attitud 
the contractor. Wath a 
philosophy that can be traced back to 
Roger USAI 
secretary for matericl, the General look 
to only a few companies 


Coon 
toward prin 


Lewis, former assistant 
when he is \ 
lecting a system 
tractor 


keen it 


weapon prim 
The competition, he say 


is almost bitter. And once 


Con 
iS SO 
the 


B-52 WITH F-100, F-101 


the 


crvthong 


vclection as mack contractor i 1m 


sponsible fore mchiduwy 
paramount responsibility that can make 
giumts tremble performance rehability 
Phere ! 
tractor 
evan 
Some pcoaple biave 
heft that once a pre anand 
lected, he bias the 
to tool up and p oduce all « 


aT 


till a place fos the subcon 


wecdd stonall boursane Says Gen 
the mustuken be 
ontractonr is s 
oncuneont authority 
mnponent 
An borce 
Tra i behet 
prince con 
\pandin thou facalotn 
maselve to cH produce 


ubcontract 


part mid sub fom 


ww chammeticall DD 
mech wall actively dh pear age 
tractors from 
nd cnabling th 
what the ould 

bar both prt iinve 
the advent of real 
vill agai oitrodiuce 
of facility 

Real estate brick 


machinery will have to fit the yob 


ial ubcontractor 
renessale 


thr 


produ thon 


whol problem 


Sonn 


mid mortar 


AND F-102 ESCORTS 





McDONNELL RF-1O1A 


of the older plant i! 
ible to 
fabrication 
Phicre care 
craft plant bia 
iddition of 
ity 


Common ott 


Wnipl 


ik 


not acd ip! 


penessale i component 


OMe Case vlacre ane oan 
to do by th 
mr Conditioning and bmi 
but the dngh bar 
mayor aiecraet plants 
th. 
In 


n alteration 


boon maak 
control Wed 


HT 


on, OF ovel COCOMOTE 


mvested 
Nloreover 
part, hugh bays are 
ile production 


marge Whe 
this kind of 
for the 
needed tor 


mney Can it 


most 
not til 
ot tha 
Convan 


\\ ill iy 


\ forerunner 
ot the 
bomber which 


th 
personne 
the It 


problem IS 
B.5S 
Hoult 


Cun 


FAIRCHILD C-123 


Worth phont that ad 
cnome B36 
lhice B 
wcoupicd by a 
me could be 
fin aclclition 
ratt 


ul ! >Wal pro 
Loe on nn done I 
flow 


incl the 


ony fat ane the 

mgle B36 
lowered 1 on 
the B-5S is a 
junmcd wath cl cquip 
itive to the atmo phere It 
sth. differcnt kind of tooling 
nal cqtupiment that would work mor 
fhrovcnthy at thee plant had not been 
signed rargamtuan Line 


Pace 

cell 

fect 
all 


«cl PERE 
cle 1HS¢ 2 
trouse 


POCPULETA 1 \ 


New Plants for Missiles 


Phe bluntest USALI sav that 
the new plants irc necded for the mis 


observer 








] 


that outdated high-bav plant 


iY clisposed of because it cost 


clup in 
financing plant construction. Tt 
that the official attitude 1 


thre 


cont provid then 


Th Nir bon feel 


houle 


much to idapt them as it docs te 


wild from the ground up 


\lso 


firinys 


1 lic 


ie 


present fast tax amortization s\ 


nuportant was 


the mcdustr look 


USAT tom 


can 
ittitude toward 
» clear 
one of letting 
that are « yupetont and conh 
own factors 


Mir borce ts picpared to help a 
It will defend the 


tom that 


permits a defense contractor to write off 


cost 


at 


uch facilities im about five vears 


trongly 


ilme t 


) 


for Wo 








Some top USAF officers are frankly wor 
ricd by what they detect as a trend im 
the present administration to curtail 
this privilege 

‘The amortization svstem and 
gotiation have the two-pronged virture 
of encouraging manufacturers to prov id: 
facilities and giving USAF some control 
over their location. At the same time, 
the cconomic cnvironment of business 
today is viewed as an asset, providing 
more encouragement to those efficient 
producers who sce a high return on then 
investment if they abandon World War 
I] thinking and push sclf-financed con 
struction plans 

A word of caution is necessary, and 
it is provided by the best-qualified man, 
Maj. Gen. Bernard A. Schnever, chief of 
the Western Development Division. He 
says missile firing successes still are the 
exception rather than the rulc 


rene 


Missiles on Hand 


Gen. Schriever has expressed some 
concern over the reasonably wide-spread 
public impression that we have 
and better missiles im the inventory than 
He stresses these points 
infancy 


MOTE 


is the case 
@ Guided missiles arc in their 
and subject to growing pains 
@ There is no all-purpose missik 
@ USAF requires the largest varicty of 
mussiles 

Actually, USAI 
tional missile systems that 
in quantity for immediate use im case 
of an emergency. ‘They are the Hughes 
Falcon GAR-1 used on the Convair 
F-102 and Northrop F-S9 interceptors, 
and the Martin Matador, a 
pilotless jet plane. ‘The Falcon ts capabk 
of stopping a bomber, at least when fired 
in salvo. The Matador is vulnerable to 


has only two opera 
are availabl 


subsonic 


AVIATION WEEK, February 25, 1957 


interception but it can carry a warhead 
several hundred miles 


Future Missiles 


Other USAF missile projects 
¢ Boeing Bomarc IM-99, an inter 
ceptor nearmg operational readiness 
Ihe Bomare is an area defense weapon 
like the Army's Nike, but with longer 
range 
e Bell Rascal, which will be 
from a manned bomber such as the 
B-47 or B-52 to hit surface targets 
e Northrop Snark SM-62. ‘The Snark 
is Similar to the Matador but has longer 
ringe 
e North American Navaho is similar to 
Snark but supersonic 
e Convair Atlas intercontinental bal 
listic mussil 
e Martin Titan, a competitor of Atlas 
but with a different design approach 
© Douglas Thor intermediate range bal 
listic missile. It 1s now ready for flight 
test and competes with Army's Jupiter 

For this entire program in’ Fiscal 
1958, the proposed budget would allo 
cate $1,793 milhon. burther details on 
the state of the art are m the Missile 
Iengincering section of this Inventor 
issue of Aviation Week 

The manned aircraft that wall be 
ordered in Fiscal 1958 wall include al 
most no transports or tramers. Bulk of 
the $4,519 million sought in new obhi 
gational authority will go for big and 


launched 


expensive jet bombers and tankers, the 


Bocing B-52 and KC-135 


No Interim Aircraft 

Of major concern to USAF is the lack 
of plans for interim aircraft to fill: the 
probable gap that will exist between 


ICBM. And the Century Series fighter 


BOEING 8-52 


mav be obsolete before there are un 
manned systems to replace them 
inably stems from 
comviction, reiterated re 
Secretary Donald A. Quark 
ptist that first 
first the imutial 


ston 


Phas decision pre 
the USAI 
cently by 
that we 


thing 


miahke sure 
winning 
battle 


Con 
violent) au must always 
be our first prority 

Phe biscal 1958 
viewed by the admunistration as the 
first step toward insuring that the pri 
orty will be met. Others 
that we 


in the way we use the re 


busing program 4 


accordimeg to 
scloctive 


at our 


Quarles, ar must be 


ources 





USAF Aircraft on Order 





Alreraft 
Type 


HATE 
8-52D 
-66HK 
RH-66C 


¥-100D 
¥-100F 
F-101A 
¥-1018 
RF-101 
F-102A 
TR-102A 
F-104A 
F-10468 
F-105K 
F-106A 
F-1068 


C-130A 
C-133A 
KO-135A 
(+1238 
Ceamna 310 


T-33A 
T-37A 


H-21B 





Popular Name 


Hombers 


Stratojet 
Stratofortress 
Nom 

None 


Fightors 


Super Malre 
Super Sabre 
Voodoo 
Voodoo 
Voudou 
None 

None 
Startighter 
Starhyhter 
None 

Nowe 

None 


Transports 
Hercules 
None 
Stratotanker 


Avitrusc 
None 


Trainers 


Shooting Star 


None 


Helicopter 


Workhorse 


Manufacturer 


Ihering 
Hoeing 
Doulas 
Douglas 


North Ameriwean 
North Amenean 
MeDonnell 
MeDonnell 
MeDonnell 
(onvai 
Conver 
Lockheed 
Lockheed 
Hegoatodac 
(onvau 


Convau 


Lockheed 
Ddertugthan 

Hoong 

be atrebubd 


Clomana 


Lockheed 


(lomena 


Vertol 
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disposal, the projects we support, the 
bases we build and the kind of forces 
we maintain 


Wing Dispersal 


Within USAF, there 
tional facets. One of these is the strug 


are other opera 


gle to have casier maintenance built 
mito weapon systems right from the 
design stage. May. Gen. A. G. Hewitt, 


i member of Gen Irvine's staff, reports 
progress in this direction, but the pres 
ure on contractors will be continued 

Another, far removed from the area of 
procurcment, IS a program designed to 
frustrate the cnemys 

Vhe general idea is that our Air Force 
todav is too vulnerable to atomic attack 
Heavy jet bomber wings 
#5 B-52 aircraft, are going to be divided 
0 that onl 


consisting of 


one squadron remains on 


the parent base, while two squadrons 
operate from. satellite fields with lim 
ited facilities. In addition, other air 


fields will be used for cmergency stag 
ing and dispersal 

Industry also ts 
effect of this effort. Dispersal of new 
plants and dispersal of the contracts 
placed in both new and old plants are 
part of USAF’s policy 


feel the 


a a 
gomg to 


Cutting Lead Time 


While the emphasis today is "pon 
the changing character of the Air Force, 
the shift to missiles and what it means 
to mdustrv, USAF’s maim concern of 

ago—the huge technological 
taken by Soviet Russia—is. still 
factor 


aooveal 
strides 
1 dominant 
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‘The race, im fact, is more serous 
than it was a vear ago. Major activity 
of 1956 bearing on this subject was 
the detailed analysis of the military air 
craft development cycle performed: by 
the Defense Department's Aircraft 
Study Group 

The committce drafted a long list of 
recommendations, designed to shorten 
the cycle from concept to inventory and 
USAF —as well as the Army and Navy 
has been challenged to implement them 


as soon as possible 


Ihere are some signs of strife over 
the study group's proposal that the 
U.S. must reduce the amount of time 


spent getting operational hardware out 
of a new concept. Quarles himself has 
declared that “drawing board to mven 


torv lead time is not m itself a good 
measure of the cffectiveness of develop 
ment effort.” 


Comparing the long lead time of the 
B-52—cight with the four of 
five vears required by the Russians to 
Bison Quarles 


VCars 


develop — the bomber, 


comes to this conclusion 


“The B-52 is a substantially more 
idvanced and Iigher — performance 
svstem than the Bison. It 


weapon 
scems fair to conclude that the develop 
four 
or cight years, is a minor rather than 


ment mterval, whether it ts vears 


a mayor consideration.” 


Progress in ‘Big Steps’ 

In this, the secretary agrees with Lt. 
Gen. Thomas S. Power, chicf of the 
Air Research and Development Com 
mand, that we must make 


our Progress 
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in “big steps.” He also appears at odds 
with the general belicf that we must 
shorten our cycle to mect Red compc 
tition, an assumption that generated the 
Aircraft Study Group's assignment in 
the first place 

It 1s difficult to avoid the conclusion 
that budget considerations help shap« 
USAP’s attitude on this question 

There is no doubt that “little steps” 
or frequent small improvements do not 
lend themselves to economical produc 
tion or equipment conversion. On the 
other hand, while the Aircraft Study 
Group report remains blanketed by 
secrecy, there can be little question that 
it is concerned with shortening the 
cycle when we are taking big steps as 
well as littl 


ones 


Cost of Superiority 
Main 


point im the technological 
crisis is that the Russians are closing 
the gap and closing it fast. Staying in 
front is bound to cost money and, for 
top) experts 


substantial 


this reason, the nation’s 
beheve we must 
more for the research and development 
effort 

As a year ago, it is virtually certam 
that USAF maternal delhvernes wall 1m 
main im the $6 to $7 billion a year 
bracket fos to come. It 1 
the nature of the that wall 
change 

In addition to the switch to guided 
mussiles, a healthy shee of this money 
will find its) way priced 
modernization programs, airbase equip 
ment and such expensive USAF items 
as the DEW line and SAGE warning 
svstcem. 

Operating costs ar 
bevond the limits once imagined by the 
Air Force 

This means that the aircraft industry 
USAF’s partner with a major responsi 
bility, must more for less 
‘There are major hurdles to cross be 
tween now and 1960 


spend 


some tin 


hardware 


into high 


snowballing far 


produce 
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Dua? 7 _ 
Primary Asset 
Primary assct of the aircraft industry that will be watched by USAF in 1957 is its 


manpower and how it is used. 
Lt. Gen. Clarence Irvine, Deputy Chief of Staff for Materiel 
if it fails to use available skills 


warns that the 


industry is “asking for some form of dictatorship’ 
for the greatest benefit of its customer. 

“In too many companies,” Gen. Irvine says, 
He also says he suspects there is too much of the 


the tempo is a good deal like gluc 


running uphill.” “university 


atmosphere,” and that there is hoarding of engineers, scientists and skilled techni 
cians. He emphasizes that USAF procurement officials will examine the quality of 
industry company staffs, not merely the size of them 

Gen, Orval R. Cook, one of Gen. Irvine's predecessors and now president of the 
Aircraft Industries Assn., says he shares some of the Air Force feeling that engineers 
in aircraft plants are not as busy as they should be 

Gen. Cook believes the enginecring shortage is 
specialized scientific and engineering talent which always has been in great demand 
He does not anticipate any reduction in the demand for this kind of talent 

With an cye on possible congressional action, Gen, Cook reports that most com 
panies plan to expand their training programs for production workers. He says the 


“acute only in the category of 


skill level in the open labor market is declining. 

In addition, technological advances have outdated the training of many workers 
now on the industry payroll. For this reason, new skills and techniques must be 
acquired as the industry's workers turn from conventional aircraft to the customer's 


demand for guided missiles and other complex equipment 
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Navy Sells Seapower’s Role in Nuclear 


By Evert Clark 


Navy is moving into another year of what Adm, Arleigh Burke calls its 
“period of tremendous transition” with excellent prospects. 

Aircraft, missile and shipbuilding programs are producing highly eftec- 
tive hardware—and Navy's aggressive leadership has put this technical progress 
to expert use in selling the idea that seapower has a vital role in the nuclear- 


missile age. 

Carefully avoiding criticisin of budget 
poli is, the Navy las concentrated im 
stead on the positive approach—setting 
records, demonstrating at every oppor 
tunity the range of its potential staking 
power and capitalizing on events such 
is the Suez crisiy to argue the impor 
tunce of tree 
versatility of a 
be called in to deter 
anything from: its mer presence to the 
use of its full fighting strength 

At least partly ays a result) of this 
progress, plus salesmanship, the Navy 
has come through a year of adjustment 


Hipping lanes and the 
that can 
with 


mobile force 


iweression 


and realignment of roles, missions and 
Weapons assigmimicits with fewer losses 
than the othe 

It as very nearly ready to cross what 
Chict of Naval Operations Burke refers 
to as “the threshold of the auclear 


missile cage 


WCTV ICES 


subinarine 
500.600 by 
Garrison 


Phe power of Russia's 
flect recenth  phiced at 
Navy Undersecretary for Au 
Norton has 
mized, and 
been given the highest priorty 

Research and development in aircraft, 
work, has been 


been TEPC Wicl ly recog 


meti submarine warfare tas 


and im some missile 
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streamlined (AW 
the shift) to muclear 
ships and submarines has been speeded 


Oct. 1, p. 26), and 
powerplants for 


Navy's New Aircraft 


Past cftort is paying off with these 
new arcraft 
© Chance 
Powered by the 


Vought FS8U-1 Crusader. 
10,000-Ib. thrust Pratt 
& Whitney $57, the Crusader fighter 
lust your captured) the ‘Thompson 
Trophy with a speed of 1,015 mph 
(AW Aug. 27, p. 27). The first squad 
ron of 12 planes wall go into service after 
completion of tests at the Naval Air 
lest Center, Patuxent River, Mad., this 
spring. An unproved version, aimed at 
speeds of about Mach 2, is being de 


veloped (AW Jan. 14, P 23 Its 
designation will be /SU-3 and it is still 
three years away. A photographic ver 
sion of the Crusader, the PSU-TP, is 
new om the Plect Introduction Pro 
gram. 

Grumman FIIE-LE ‘Viger. Although 
there are only two models of this im 
proved ‘Tiger, its General Electric J79 
engine has pushed the PIII to 
1,220 mph. im deve! flight and to an 
altitude of 72,000 ft. (AW Dec. 24, 
p. 26). Grumman has asked to make 
an official try at both the world’s speed 
and altitude records 

@ Douglas FSD Skylancer. quipped 
with the Pratt & Whitney [57 and de 


> signed for greater-specd, range and pet 


formance than the similar F4D > Skyray, 
the Skvlancer is now lumted to 1] 
Navy says development wall 
continuc “for the time bemg” as in 
SUTANICE Although cutback im 
from 19 to 1] was primarily budgetary, 
the Navy fecls the PSD 
might be superseded by some other au 
craft within i half 
after it got mto service 

@ North American FJ-4B. Powered by 
the Curtiss Wright j65, this advanced 
Fury is designed as an attack and dive 
bomber with fighter performance and 
itomic bomb delivery capability. [t will 
production by mid 


models 
orders 
ipparcnths 


i vear to a vear and 


be in 
spring and wall replace bJ-ts 

@e McDonnell F4H. ‘This twin-cngine, 
all-weather fighter-attack bomber (AW 
June 18, p. 23) designed for Mach 
speeds will be powered by General 


quuantit 
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Missile Age 


Electric J79s. First rollout originally 
was scheduled for May. 

@ McDonnell F3H-2M Demon. This 
version is a day fighter armed with 
20mm. cannons and Sparrow I missiles. 
It now is beginning to come off the 
production line, joining the F311-2N, 
the all-weather version which carries 
guns and the Sidewinder missile. Ulti- 
mate version of the Demon, desig- 
nated the F3H-2, is still in develop 
ment. It will be an all-weather fighter 
carrying what the Navy calls an “all 
weather missile” —probably Sparrow III. 
All three Demons are powered by the 
Allison J71. 

¢ Douglas F4D Skyray. More than 100 
of these all-weather fighters, powered 
by the Pratt & Whitney J57, already 
are in the flect but quantity production 
will continue to mid-1958 

¢ Douglas A3D-2 Skywarrior. Still in 
development, this advanced version of 
the A3D has undergone flight test trials 
at Edwards AFB. Powered by two 
J57s, the heavy-attack A3D was used at 
the National Aircraft Show last Sep- 
tember to demonstrate Navy's inland 
penetration ability from carriers (AW 
Sept. 10, p. 30). There is a_photo- 
reconnaissance version, A3D-2P, and 
the Navy is considering a radar counter- 
measures version, the A3D-2Q0 (AW 
Apr. 16, p. 23). 

e Douglas A4D-2 Skyhawk. This ad- 
vanced small attack bomber is being 
delivered, and the A4D-3, with much 
longer range and improved bombing 
and navigation capability, 1s in devclop- 
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ment. Metal has not yet been cut. 
A4D-3 will be powered by the Pratt & 
Whitney J52 mstead of the Curtiss 
Wright J65 now powernng A4Ds. 

@ North American A3J. North Amen 
can’s Columbus Division holds an $86 
million research and development con- 
tract for a two-place, twin-jct “high 
supersonic, carricr-based attack aircraft 
weapon system.” It will be powered by 
the J79 (AW Sept. 24, p. 28). This is 
the first Navy aircraft to be designated 
as a weapon system. 

¢Grumman F9F-8T, Navy’s first op 
crational transonic trainer, is in pro- 
duction, and delivery ig due in carly 
spring. A stretched version of the 
Cougar, the F9F-ST is powered by the 
Pratt & Whitney J45. 

@ North American T2J. ‘This jet basic 
trainer (AW July 23, p. 28), powered 
by the 3,400-Ib. thrust Westinghouse 
J 34, is in production, and delivery is ex- 
pected in December. 

eTemco TT-1, ‘The Navy is buying 14 
of these primary jet trainers for evalua 
tion, powered by Continental J69 

@ Lockheed W2V. The W2V essen- 
tially is an improved WV-2 Constella- 
tion carly warning radar aircraft with a 
disk-shaped, plastic rotodome mounted 
atop the upper radome. It still is in de- 
velopment, and Air Force also is in- 
terested. 


New Version of Tracker 


In addition to these, Grumman is 
building an carly warning version of the 
anti-submarine S2F-1 Tracker. It is 
designated WE-2 and carries a large 
oval radome similar to that on the 
W2V (AW Jan. 7, p. 23). 

Grumman, Martin and Convair are 
competing on an anti-submarine war- 
fare design, and Grumman has a $24 
million order for ‘TF-1 Traders—the 
utility-cargo version of the Tracker. It 


CHANCE VOUGHT F8Us 


will be used for carrier resupply. De- 
liveries of three a month are to begin 
next November. 

Lockheed has a $70 million produc- 
tion contract for Navy's 600 mph. 
boundary layer control ‘1'2V-1 SeaStar 
jct trainer. This will carry production 
of the SeaStar through 1958 

A vertical takeoff jct fighter compe- 
tition is now on, 


Missile Progress 


The Navy, which likes to point to 
the fact that it has operational missiles 
in all four of its categories, can report 
impressive progress in the missile field. 
e Air-to-Air. Sparrow I, a supersonic 
beam-rider built by Sperry-Rand is arm- 
ing Chance Vought F7U-3M Cutlasses 
and McDonnell F3H-2M Demons 
The Douglas Sparrow II is not in 
quantity production, but the Raytheon 
Sparrow III, a_ fully-active homing 
missile, will be produced by Raytheon 
in Sperry’s Farragut plant at Bristol, 



























Tenn., probably beginning this spring. 
Raytheon also is developing two new 
versions of the Sparrow for new aircraft 
(AW Dec. 31, p. 23 
Ihe Nav also has 
Mach 2-plus infrared 
arming squadrons in the Sixth and 
Seventh Fleets. Philco and General 
Electric are producing it for both the 
Navy and Air Another project 
under development is the Diamond- 
back, probably a heat-seeker 
e Surface-to-Air. ‘The beam-riding Con- 
vair Terricr already arms the cruisers 
Boston and Canberra and the guided 
missile destrover Gyatt. The first of 
16 of its type, Gvatt was commissioned 


Sidewinder, a 
homer now 


| Ooree 


last December 

Talos, a 10-ft. ramjet anti-aircraft 
missile with twice ‘Terrier’s range, 
will go to sea early next year on the 
converted cruiser Galveston 

lartar, a 12-ft. improved Terrier with 
i homing head, should appear in the 
flect in 1960, replacing 5-in. guns on 
some destrovers and cruisers 
e Surface-to-Surface. Regulus I, a sub- 
sonic missile powered by the Allison 
J33 engine, is aboard 10 carriers, four 
cruisers and the submarines Tunnv and 
Barbero. The supersonic Regulus IT, to 
be powered by the Pratt & Whitney 
J57, has been ordered into production 
(AW Dec. 17, p. 34). It is well ahead 
of schedule. 

The Navy also is developing its own 
seagoing ballistic missile, the Polaris 
(AW Jan. 7, p. 32), with Lockheed 
Aircraft Corp. as the prime contractor 
and with General Electric, Aerojet-Gen- 
cral and Massachusetts Institute of 
Technology participating. It will be a 
comparatively short, squat, solid-propel- 
lant missile for shipboard and submarine 
firing. The Navy also has under devel- 
opment with McDonnell the surface-to- 
surface ramjet Triton, (AW Oct. 8, 
p. 23), which may have a design speed 
as high as Mach 4. 


e Air-to-Surface. The Fairchild Petrel, 
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virtually a Mk. 13 torpedo with wings 
and a Fairchild J44 engine, is used for 
ship attack from more than five miles 
away. It is carned on the P2V-6B, 
P5M-2B, and an HSL helicopter. A 
radar altimeter checks height above 
water and jcttisons fiving surfaces and 
engine before the final run to target, 
which is made with a fully active hom 
ing head (AW Apr. 9, p. 33) 

Navy also has its air-dropped atomi 
inti-submarine weapon, the Lulu, and a 
missile designated Bulldog. Weapon 
\ble, shown in Navy photographs (AW 
Nov. 12, 1956, p. 123), and Lulu may 
be the same 


First Atomic Carrier 


Navy force levels call for 15 attack 
carners and five reserve carriers, plus 
nine anti-submarine carriers, ‘Vhe Viscal 
1958 budget requests $14.6 million for 
19 new ships and 12 conversions 

New ships include the first atomic 
carrier, 13 destrovers and frigates and 
four more nuclear-powered submarines. 
The conversions include putting an 
angle deck on the Oriskany, making 
radar pickets of four merchant hulls 
and converting one seaplane tender, 
three missile cruisers and three survey 
ing ships, the last for studies of the 
ocean's bottom. 

The degree to which the Navy is 
being “missilized” is apparent in the 
plans for missiles developed from the 
Bumblebee program. 

By the end of Fiscal 1961, Navy 
will have two heavy guided missile 
cruisers, one destrover, seven light 
guided missile cruisers and 12 de- 
stroyer-leaders equipped with ‘Terriers; 
17 guided missile destroyers equipped 
with Tartars and seven light cruiser 
conversions equipped with ‘Talos. ‘This 
does not take into account the Polaris 
or Triton. 


Anti-Submarine Research 


On the research and development 
side, the Navy has given anti-submarine 
warfare its highest priority. Detection, 
identification and long-range kill—with 
the emphasis on long-range—are the 
problem areas 

The Navy sces the Russian sub- 
marine flect primarily as a weapon to 
isolate Europe and Asia from U. § 
shipping in an all-out war and to keep 
our carrier forces from getting within 
striking distance of the Eurasian conti 
nent. But it also recognizes the power 
ful threat that the missile-launching 
submarine represents to this continent. 
Russia is believed to be concentrating 
on the so-called W-class long-range sub 
marines for operation in the Western 
Atlantic. 

Research in anti-submarine warfare 
(ASW) is across the board and was 
spurred considerably, along with all 
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Navy research, by the Lamplight and 
Killian studies. As a result of these 
studies, the Navy initiated 95 new de 
velopments in radar, communications, 
data processing, countermeasures, air- 
craft, missile and ASW fields 
In addition to meeting the subma 
rine threat, the Navy—and particularly 
the Bureau of Acronautics—is emphasiz 
ing these areas of research and de 
\clopment 
© Long-range missiles. ‘he goal is to 
reach the point where manned aircraft 
do not have to fly over enemy areas 
@ Air-launched missiles. Although the 
Navy has no aircraft-pod concept, sim 
lar to the Air Force’s B-55, it is secking 
more “stand-off” capability in its air 
craft whercin the plane fires from 
longer and longer distances from the 
target. 
© Rocket engines. Speed and altitude 
limitations of turbojets have led to 
work on rocket-augmented ject planes 
Two prototypes—an FSU and an FJ-4 
are now tested with rocket 
cngines 
@ Acrodynamic heating 
and control above Mach 2 
¢ Physiological aspects of high-speed, 
high-altitude flight, including survival 
problems. The Navy is working with 
clamshell seats and cockpit capsule: 
Also in this field are improved pressure 
suits and the simplified presentation of 
flight data 
© Zero-altitude ejection. 
¢ Improved blind (all-weather) attack 
and jow-altitude attack capabilities 
© Vertical takeoff and landing. I'sjx 
cially important to the Marine Corps, 
with its concepts of mobility and of 
vertical envclopment of ate CrICcTin 


being 


and — stabilits 


this development is interesting the 
Navy more and more for both ship 
board and land application. The Navy 
has helped support the USAI-Ryan 
Vertijet project and has other VTOL 
projects with Ryan, Vertol and Piasecki. 
¢ Improved catapults, both steam and 
internal combustion, and improved at 
resting gear. Marime Corps’ interest in 
transportable catapults is as strong as 
its need for land-based arresters 
Mirror landing systems, already pro- 
grammed for all angle-deck carriers, are 
going ito all Navy fields 


now 


‘Buddy System’ Progressing 
Work on the 


rcfuchng is progressing, although the 


“buddy system” for 
system as still not im When 
it is, most carrer planes will have po- 
tential refucling capability. ‘The buddy 
system calls for one plane of a type 
the A4D, for mstance—to refuel another 
\4D, using pods and droppable tanks 
Ihe FSU-1 will be a receiver only 
Newer planes, including the upcoming 
43), will be both tankers and receivers 
Despite the two 
mental prototypes, work on the Martin 
POM ScaMaster is 
Navy apparently 
back m the original order for six test 
ind 24 production models, ‘The 
and attack 
capability 
ready to 


service 


crashes of expen 
gong ahead I hie 


tic ipates no curt 


mode ls 
POM will be a 
bomber, with 
he third test 
fly soon 
Ihe SeaMaster has no direct rela 
tionship to the aircraft nuclear propul 
program, but Navy researc oad 
consider it a stepping-stone, particularly 
is far as the concemed, im 
this freld 


minclayer 
low-altitude 
model may be 


on 


urframe 1s 





VERTOL H-21s 


Policy-Bound Army Hunts Air Tools 


U.S. Army Aviation in 1957 is still struggling for recognition and the 
freedom to develop special aeronautical tools for the job it has to do. 

It is not making progress on all fronts. 

In addition to restrictions placed upon it by Defense Department decree, 
Army Aviation has some new problems traceable in part to the changing 
concept of what the Army’s force structure must be in a nuclear ground 
war. ‘This year, the Army will reorganize its divisions, cutting them in 
numerical strength and improving their combat effectiveness. 


So far as the aviation clements of 
the Army are concerned, this decision 
puts planners in the position of tailor 
mg a suit to fit a man whose height 
and waistband measurements are gomg 
to change any minute. No one knows 
which way they will go. 

Meanwhile, Army Aviation ts work- 
ing to freeze a six-year program, which 
is exactly what it was doing a year ago 
Maj. Gen. Hamilton Hl. Howze, di 
rector of Army Aviation, says frankly 
that lis people are still “feeling then 
way 

The Army's new Combat Develop 
ments ‘Test and k.xperimentation Cen 
ter at Fort Ord, Calif., will help Gen 
Howze explore the utility of aircraft in 
the light of the new streamlined combat 
division 


Program for Industry 


‘There are indications that the shakeup 
of the Army's organization and aan 
at the Fort Ord center will lead to 
further alterations im aviation planning 
Gen. Howze can outline a broad pro 
gram showing what he expects from 
the aircraft industry m= the next few 
vears, At the same time, he acknowl 
edges there is a lot to learn about the 
real demands 

An example of this is the rela 
tively recent abandonment of Army cn 
thusiasm for huge helicopters. ‘The 
Vertol H-16 ‘Transporter project has 


been dropped after a long and ex- 
»xensive development history. ‘The num 
xr of cargo helicopter companies 
planned by the Army has been reduced. 

Gen. Howze savs the Army now leans 
toward smaller helicopters. ‘Vhey are 
more practical from the viewpoint of 
the soldier, the maimtenance crews and 
auditors who look upon expensive hard 
ware with a cold eve. It is_ likely 
that this approach is responsible for 
Army’s more or less quict acceptance 
of a Defense Department order that it 
must not buy helicopters of more than 
20,000 Ib. gross weight 


R&D Strengthened 


Major step toward strong manage- 
ment of Army’s acronautical research 
and development was taken last fall 
when it put basic responsibility for 
this work in the hands of ‘TRADCOM, 
the ‘Transportation Research and De- 
velopment Command, located at Ft. 
Eustis, Va. 

PRADCOM's Aviation Division is 
being enlarged, and the office now in- 
tends to do its own research and 
development contracting, independent 
of Air Force and Navy, on any projects 
with major application to Army mis- 
sions 

Gen. Howze has put down these two 
broad goals for Army Aviation, develop- 
ment efforts 
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Atomic War 


¢ Fixed-wing aircraft must have shorter 
tukeoff and landing capabilities, greater 
ipacity and higher performance 

© Rotary-wing aircraft must have si 
ler design, higher pavloads and lower 


i 
naimtenance cost 

It ts 
mcnts 


both of these 
no development of recent 


obvious require 
iT¢ 
months 
In 
nproved performance 
that 
1903 


the 
ost 


thes 
mid 


1 general sense, COVCI 
lower 
have been evervone’s goal sinc 
The sharp truth as that) Arm 
\wiation needs thom for survival. Eco 
nomucally sensible helicopters and fixed 
ving planes with almost fantastic per 


essential to 


formance characteristics at 


keep the Army in the an 


What Army Wants 


The basic idea is that an urplane is 


chick There is no reason, from the 
\imy’s viewpoint, why the vehick 
hould operate from urports, fly am 


lugher than the trees or anv faster than 


good efheicnt truck out of Detroit 
\nd the cheaper the better 
The poimt iy illustrated by the 


ward last summer of a contract to Rvan 
\eronautical Co. for the de 
levelopment of a deflected lip tream 
turbine-powered, vertical takeoff and 
landing aircraft (VIOI Another ex 
mple is the flving | project now 
n the hands of 
It will be a heli opter without a fuselige 


ign and 


CT.AnNC, 
everal manufacturers 


ection 


ipable of picking up a tank, a 


f bridge or a heavy missile and moving 
t across a river or other barrier 
Gen Howz« has uggested 11aK 
ther items that may find a place in In 
table of specialized aircraft 
©® Higher performance observation 1 
rart ¢ ipable of carrving clectromic gear 
cr a battleficld for surveillance It 





AVIATION WEEK, 1957 





February 25, 

























retast brave tot 2731 OO kt and 
x able to lan mid tah Woaver a 
ft tacl sithin GOO ft Wh 
th prlianne ‘ ht) probabl vill « 
d thr OOO Th. linetation role 
the Defense Department, an ox cp 
from tt won granted to mit al 
pict f th raft 
(the ption ted to 
wecialized ift 
© Fixed-wing cargo aircraft thet 
Curry f ton If saust crume at 200 kt 
nal ope t ra oft t | t 
‘? 
\ ‘ ] ' i 
st ‘ ; ; 


r 
' 
@ Light 


~. 





DE HAVILLAND U1-A OTTERS 





KAMAN HOK.-1 


for IM procui al 12 ‘ 
mall and iout 
resent tmpoct I} hic re 
petition for th lis 
© New utility heli opter 
Bell W400 Tt 
val Wi ] ic] ! If 
al tush { 
| itt 19 } 


thy 


| 


¢ Medium cargo helicopter 


| 


dh furl 
lof thiree 
© One-man 


in It 





piust 


lift ke vine 


i! 
Sith ie 


t 


th 
hh 


L ton 


simple observation lich opter 


It saetest 
lid of 
| ft 
the 
Oo ke 
1 

} 

i pt 
’ ‘ 










Cline Electric’s Mew 








Many of Cline Electric's Exciter 
Voltage Regulators with Selenium 
Rectifiers and Magnetic 
Amplifiers, have logged 

2,000 trouble-free 


flying hours 


/ 


Model 04 
SELENIUM 

1210" x BY" x 
27 ibs. 


Standard Retrofit on T-29, 
B-50, KB-50, TB-50, C-97, 
KC-97, C-124. 


CLINE ELECTRIC’S NEW 
SILICON DIODE VOLTAGE REGULATORS 


EQUAL PERFORMANCE : *%s LESS SPACE-9 LBS. LESS WEIGHT 


CRIME ELECTRIC | 


Aircraft Products Division 


CLINE ELECTRIC MANUFACTURING COMPANY ¢ 3405 W. 47th Street © Chicago 32, Illinois 





DeLackner Aerocycle or Hiller Flying 
Platform. ‘This could be used for patrols, 
messengers and reconnaissance, once 
the bugs are ironed out and current 
evaluations completed. ‘Test programy 
have been started on both models 

@ A larger “lift device” called the “acrial 
jecp.”” It would have a payload of about 
1,000 Ib. and radio equipment 
and armament 


Carry 


Increasing Mobility 


All of — these 
cmphasizc Annv’s imsistent imterest in 
mobility, which is one of the things its 
new streamlined divisions must have 
A top artillery officer has outlined some 
ideas of how they can be employed 
e Integrated into combat and_ service 
organizations wherever mobility will be 
improved or combat effectiveness in 
creased. 

e Replace ground veliucles in tactical 
units wherever mobility and combat 
procedures will be improved 

@ Organization of super-mobile airphibi 
ous-type combat organizations equipped 
with aerial vehicles imstead of ground 
vehicles. 


vehicles continue to 


Present Aircraft Inadequate 


It is clear, so far, that cxisting equip 
ment is not adequate. By next Dec. 31, 
the Army will have more than 4,500 
aircraft, practically none of which repre 
sent a substantial step toward _ its 
necessary goals. 

For obligation to the industry in 
Fiscal 1958, it secks S82 millon im new 
authority but will be able to sign con- 
tracts for as much as $124 million if 
the request is granted by Congress. 
This is possible because it has obliga- 
tional authority left over from previous 
years. 

At the beginning of 1957, the Army 
had 15 transport helicopter compamies 
Each company includes 21 cargo heli 
copters, the Vertol [1-21 or Sikorsks 
11-34. ‘here are three tactical fixed 
wing transport companies, — each 
equipped with 21 de Havilland U-1 
cargo: planes 


Flight Training 


Army Aviation has assumed responsi 
bility for all phases of its traiming pro 
gram, another mmnovation of the past 
12 months. Prmary flight instruction 
for fixed-wing pilots is being conducted 
at Garv Aw Base, San Marcos, ‘Texas 
by a civihan contractor under the eve 
of an Army quality control group 
headed by Col. Jules Gonseth. ‘The 
cstablishment will tram about 1,200 
Anny officers this vear. 

Preflight and primary flight traming 
for rotary-wing pilots is being conducted 
at Camp Wolters, Texas, by another 
contractor, who is supervised by Col 
John L. Inskeep. About 700 warrant 
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officers and enlisted men will be trained 
there this vear 

All advanced = tactical 
ng is bemg given at the Anny Aviation 
School, Fort Rucker, Ala. Output this 
vear will be m the neighborhood of 
2 000 officers, 
listed men 

Present roll of Army fliers 
+, 700 aviators on active duty, including 
S00 cargo helicopter pilots 


aviation tram 


Warrant oftheers and cn 


runs to 


Trio of Headaches 


Aside from equipment development 
ind the contimumg wrangle over roles 
ind missions, Army Aviation has a tno 
of other headaches that demand atten 
tion. Briefly, they are maintenance, 
officers who still think soldiers literally 
must keep both feet on the ground and 
uper-salesmen. 

The maintenance problem grows out 
of Army Aviation’s ever-widenmg activ 
ity in an ever-widening sphere of geog 
raphy. ‘The Army has found that carry 
ing service to the aircraft is an expensive 
and complicated business. ‘The ‘Trans 
portation Supply & Maintenance Com 
mand, headquartered at St. Louis, is 


® NATO 


struggling with this problem and con- 
sidermg alternate ideas and methods 
of improving its eftharencs 

On the second pomt, there ts 
fechng among Army aviators that senor 
ground officers, all of them denied an 
the West Pot 
inclined to resist the 
something that Lips ts 
Hlowze, m= tact 
ishing thes 


with a 


SOIT 


wiation trammg by 
curnmculum, ar 
flying machine as 
the textbooks. Gen 
has made a special plea 
men to look his activity 
more tolerant and positive approach 
binally, there is the supersalesman 
No man om uniform can be blunt 
this, but from time to time a 
“space cadet” appears on the honzon 
There were some examples of this im 
1956, when the and sober dis 
cussion of Army's needs for 
was Chimaxed by such “superman” con 
transport ballistic missile 
1 combat team 


upon 


VCT\ 


about 


sound 
tomorrow 


cepts as a 
that would shoot 
enemy terntory 

Kor the time being, Army Aviation 
has little need for fantasy. Uhe demands 
on its own people, the scientists of 
PRADCOM and the aviation industry 
realistic 


nto 


are more 


NATO Members Clamor for Atom 


Missiles, Fewer Manned Aircraft 


Paris—Nuclear weapon potential to be obtained from the United States 


increases the possibility of a future reduction in the size of North Atlantic 
‘Treaty Organization Air Force. Planning at Supreme Allied Headquarters 
for 1960-62 already foresees a smaller NATO force of manned aircraft. 
Present clamor among European NATO members for a share of the nuclear- 
armed missile weapons may hasten this trend. 

NATO's combat air power, remaining about the same numerically, 
improved in quality during 1956 with deliverics of F-100C Super Sabres to 


Allied Air Forces, Central Europe. 
These aircraft are in service with the 
U.S. 12th Air Force, which makes up 
the buik of the U.S. au 
to NATO. Present strength is some ten 
mcluding two tactical missile 


commitment 


wings, 
squadrons equipped with Martin TM-61 
Matadors. In addition to the F-100Cs, 
the 12th is operating F-S6h and D 
models as well as RE-S4k and b-S41 
types. Douglas B-66s are beginning to 
replace the 12th’s B-57s 

Britain's contribution to NATO 
mainly includes the RAF’s Second ‘Tac 
tical Air borce Ihe British are using 
Mark 5 Swift PRs along with Venoms, 
Mark 4 Tlawker Hlunters, Mark 9 and 
10 Meteors and Canberras 


French Forces 


French aircraft) contnbution — to 
NATO still remains the Dassault Ourra 
gan and Mystere. First S0O-4050 Van 
tour fighter-bombers should show up 
this vear 

Canada during the year began equip 
ping its NATO squadrons with its Avro 


Ch-100 all-weather fighter. One squad 
ron arrived last November and the see 
ond this month 

German contribution to NATO au 
power should make itself felt this year 
GAP plans call for 1,300 aircraft cover 
mg most categones. German effort this 
year, however, will stress taming of an 


cCTCWS 


CF-100 Total 


Ilius change will eventually give 
four CP 100) squadrons an 

aight other NATO 
continue to use. the 


Sabre 


Canada 
NATODW ¢ 
quadrons 
Orenda powered Canadair b-S6 


iad 
will 


fighter 

N AIO) ui 
omewhat cascd during the year by the 
moval of the U.S. 309th ‘Troop Car- 
Although ce 
sult type operations, the C123 makes 
in excellent aroraft. It as sched 
uled to replace C-119 units gradually. 

Perhap the most 
car Wa the 


logistic problems were 


rier Group wed for a 


Cameo 


idly ance 
increased 


igmihcant 


made duriung the 
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INCOMPARABLE ACCURACY 


IN THE SMALLEST SPACE 


PE LH fc. 


\\ ST09 YA Actual Sixe 
KAA rit 


it’s true! 


Tic’s general line of linear and 
non-linear potentiometers 


provide more accuracy per 
unit area than any other 
potentiometers on the market. 


Compare 


STO9 7%” diam. Linearity of 0.25% 
RVP1 1” diam. Linearity of 0.15% 
ST18 134” diam. Linearity of 0.15% 
ST20 2” diam. Linearity of 0.12% 
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NEW 
EXPANDED 
PRODUCTION 
FACILITIES 
(doubled) 
ASSURES 
PROMPT 
DELIVERY! 


These are not laboratory or model shop curiosities! . . . 
They have been delivered in substantial production quan- 


tities to Our customers. 


The high accuracy of TIC precision potentiometers are the result of a combi- 


nation of unique design features . 


. . high standards of quality control . . . 


and construction of watchlike precision. Years of experience in supplying pre- 
cision potentiometers for operational equipment designed to meet military 


specifications assure high accuracy throughout the long life of the unit. . . 
under all types of adverse environmental conditions 


and 


An added advantage of specifying TIC potentiometers is the tremendous pro- 
duction facilities and the wide selection of sizes that permits custom-like design 
in your application. Whether it be high accuracy linear potentiometers, standard 
function or empirical non-linear potentiometers, you can depend on TIC to 
provide greater accuracy throughout the long life of the potentiometer. Complete 


specs on request! 


IECHNOLOGY INSTRUMENT CORP. 


843 Main Street, Acton, Mass. COlenial 3-771! 


West Coast Mail Address, Box 3941, No. Hollywood, Calif. POpler $-8620 





First Report on Infrared 


Infrared, the new, fast-rising competi- 
tor to radar for such applications as mis- 
sile guidance, fire control, early warning 
and mapping, is generating tremendous 
interest in military-industry circles. 

Aviation Week's Avionics Editor has 
prepared the first authoritative and com- 
prehensive report on the applications, 
implications and fundamental principles 
of infrared. 

The first article in the series, dealing 
with the aviation-military uses of infra- 
red, its advantages and disadvantages, 
will appear in the Mar, 4 issue of Avia- 
tion Week. 














emphasis on NATO's acrial defense 
warning svstem. ‘This project now has 
first priority in all member countrics. 
Gen. J]. M. Chassin, former head of the 
French anti-aircraft system was ap 
pointed Coordinator of Air Defense, 
Central Europe. NATO is accelerating 
work on its new integrated “scatter” 
warning svstem which uses ionospheric 
and tropospheric forward scatter signal 
ing. 

The svstem, NATO claims, is almost 
jam-proof. 


“Alert” Attitude 


Sudden interest of European nations 
in nuclear weapon potential reflects the 
new “alert” attitude running through 
NATO. 

A vear ago many members debated 
the advisability of even having U.S 
nuclear weapons in Europe. ‘They wer 
asking themselves how NATO's mili 
tary future could be channeled into 
more “constructive’’ fields. 

Sovict tactics in Hungary and_ the 
Middle East during 1956 recalled to 
many members the warning of Lord 
Ismay, NATO's retired Secretary-Gen 
cral, that “the Russian bear can_ kill 
with a hug.” 

By threatening Europe with a rain 
of missiles during the Suez campaign, 
Soviet policvmakers put life into a 
wilting NATO 

Events in Hungary and the Middle 
Kast made it easier for NATO to patch 
up its split over the Anglo-French Suez 
campaign 


Stand Off 


If the Suez affair prevented the West 
from exploiting the Hungary situation, 
the latter equally prevented the Rus 
sians from cashing in on the squabble 
among NATO members over the Suez 
canal fighting 

NATO's ministerial mecting last 
December, billed as the most important 
NATO gathering since the Lisbon 
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IN AIR 


CONDITIONING ~ / & 


WHEN PERFORMANCE — ' 


COUNTS COUNT ON 
- 
STRATOS 


az 









N15 Air Cycle Machine, for simple 
system often used in fighters 


Turbine wheel from refrigeration 
Performance is the payoff in aircraft air conditioning. Weight unit for Boeing 8 
size, efficiency and reliability are prime criteria 
Simple air cycle packages for trainers—complex systems for yp Ady com 
- : n ystem include emperature 
heavy bombers or Century fighters—Freon refrigeration sys STrReATOoSs egu n, flow 4 wessure mi 
tems —tor any of these the aircraft engineer knows he can ao 
. ‘ ViSsOm OF FareCwr Oe CMGlal & APPL am COeragration 


count on Stratos. One of the first to produc e aireralt air con 
Main Plant: Bay Shore, L. 1., N.Y 


niet t t sort i] f mbat ft Western Branch: 1800 Rosecrans Ave 
Te > ) \ ) Ac ‘ ) ‘ wy) 
Pree SYSOMS OC ANSPOTES as WEN a OF COMBA almcra Manhattan Beach, Calif 


ditioning, Stratos has designed, developed and delivered com 


Introduced by Stratos were such advances as evaporauy ‘ West Coast Office ' 
] Westwood Bivd, | Angeles, Calif 


cooling, moisture separators, variable area nozzles, integral 
controls for temperature, flow and pressure regulation, pres- ee) 


surization rate limitation and many other features Heli-Motor compressor and drive 


Faced with a tough air conditioning problem? Look to cteammenl Gaaanakiae ter tae 
j I placement compressor tor freon 


iT ‘ for fer 


Stratos for an original, cffective solution t do. fetrigeta / 

















DIAPHRAGM TYPE 


6/5 LB. PRESSURIZATION PUMP 


New Cornelius Pressurization 


Pump | K [Kit] it} provides 
free of oil and carbon 


coo ee RADAR PRE! i 

aaooee?” wave guide and 
* pressurizing. Sug 
nated air at all alfl 


_* FLUID SYSTEM PRESSURI 



























sation Pump Kits eliminate the 
for id pumps. Kit is a ¢ 







*** AIR PRESSURIZED WATER SYSTEMS — 
New commercial jet designs 
call for alr pes Seno systems 
to obtain adequate water supply and 
rate of flow regardless of reservoir 
mounting. Positive purging of system 
by air prevents freezing; permits 
easier servicing. 


The unique, diaphragm type construction of the Cornelius 
Model 283 Series Pressurization Pump Kit offers several highly 
desirable advantages not found in other type pumps. 
Full output is assured throvghout the long life of this unit 
because there are no pistons toweor. It delivers dry air, 
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ow 97th Avenue WA. | Minneapolis 21, Minnesota 
t in the development of Pneumatic Systems for Aircraft. 















@ NATO 


Conference, was only the beginning of 
a reappraisal of NATO defense needs 
which is still going on. U.S. Defense 
Secretary Wilson clearly imnplicd that 
under the military assistance program 
the U.S. would make available certain 
missiles together with appropriate tech 
nical data. ‘The weapons, it was under 
stood, would be dual-purpose, capable 
of firing conventional or atomic war- 
heads. 

Out of this offer came the cur 
rent interest in U.S. missiles by NATO 
members, notably Great Brita, to fill 
the arsenal. 


Norstad Strategy 


NATO's new Supreme Commander 
of the Allied Forces in Europe, General 
Norstad, who replaced General Alfred 
M. Gruenther, is an old NATO hand 

So is Belgian’s Henri Spaak who, 
when accepting the top staff post of 
secretary-gencral from Great Britain's 
Lord Ismay, remarked that since his 
wedding he had not said “‘yes’’ in such 
momentous circumstances 

Neither appointment will greatly alter 
NATO future policy, but Spaak can be 
expected to pay more attention to 
NATO's unifying effects on the Euro 
pean scene. 

Norstad doesn’t intend to drop the 
“forward strategy” concept in favor of 
the so-called “‘trip-wire” defense think 
ing 

By this the General means he in 
tends to demand the full 30 division 
NATO goal which was determined in 
Lisbon in 1952 

‘To settle for anything less, he argucs, 
would favor “trip-wire” strategy under 
which the Russians would be tempted 
to wander over the “‘line,” settle in, and 
then wait while NATO decides what 
to do 


Russian Blame 

Under forward strategy, the Russians 
know if they cross the line they will 
have a war on their hands 

Thus, present strategy contains a 
strong deterrent clement, and saddles 
the Russians with the responsibility if 
a war should happen to break out in 
Central Europe 

During the coming vear General 
Norstad may run into a stiff battle not 
only to retam his 30-division goal but 
to hold on to what he already has. Now 
that European member nations more or 
less accept the idea of increased quan 
tities of nuclear weapons on the conti 
nent, they may go too far m_ basing 
their defense on such weapons 

This would take the strain off many a 
European defense budget and result in 
i reduction in NATO ground and au 
forces in Central Europe, but it would 
also necessanly place additional respon 
sibility on USAF’s Strategic Air Com 
mand 
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-[stro-nautics 


is to space... 


as Aero-nautics is to earth 


In the fields of both 47 RO NAUTICS and ASTRONAUTICS 
Convair is showing outstanding leadership. CONVAIR- Astronautics 
is today building in San Diego, California, a complete facility 
for research, development and manufacturing of the 

Atlas Intercontinental Ballistic Missile, a top priority project 
of the U.S. Air Force. The Atlas ts the first of many vital 
astronautical projects which will lead mankind toward a better 


understanding of the universe in which he lives 


CONVAIR 


OVISIONM OF GENERAL Omar s ero 








TESTING IN SCREEN ROOM 


COMMUNICATIONS 
at Ramo-Wooldridge 


Communications activities at The Ramo-Wooldridge 
Corporation include research, development, and 
manufacture of advanced types of radio communica- 
tion systems, ground-reference navigation systems, 
and electronic countermeasure systems. Major 
programs are in progress in each of these fields. 


New and unusual techniques have been employed to 
provide systems having a high order of security in the 
transmission of information, broad flexibility in 
combating unfavorable signal propagation conditions, 
and substantially greater information capacity 

per operating channel. 


Some of the techniques used have made possible an 
increased range for given levels of transmitter power 
and reliability of communications. Others have 
provided specific advantages in very long distance 
communications or in operational situations requiring 
unique signaling capabilities. Developments in 
navigation systems have resulted in new equipment 
that is suitable for the guidance of aircraft at long 
ranges from their bases. 


In the work currently under way, some systems are 
in the laboratory development stage, some in the 
flight test stage, some are in production. Several 
types of systems developed and manufactured by 
Ramo-Wooldridge are in extensive operational use. 


Openings exist Systems study and analysis 
for engineers Airborne transmitters 
and scientists Transistorized video and pulse circuitry : 
in these fields of Airborne receivers 
Reconnaisance systems 
Digital communications systems 


COM MUENICANONS 


activities 





The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET * LOS ANGELES 45, CALIFORNIA 
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Services Push Missile Programs Hard 


By David A. Anderton 


Vive ballistic missiles dominate the current U.S. weapons scene. 

Now bearing a super-priority rating for procurement, these five—Atlas, 
Jupiter, Polaris, Vhor and ‘Vitan—outrank all lesser missiles in their claims on 
technical manpower, test range time, facilities and missile dollars. 

These projects are loosely organized into an over-all program that com- 
pares in scope and urgency with the Manhattan Project that produced the 
first atomic bomb during frantic months of World War IL. But there the 
resemblance ends. 

Phe Manhattan Proyect was a single busy racing the others. It has become 
cutity orgamized to achieve a mage i matter of great face to get the first 
voal long range mussile off the firmg stand 

Phe ballistic miussiles program con mal into the air. Fach of three mili 
ists of three cutity organized to tary services is cager to come up with 
mice the Russians to a pan of rol the ultimate weapon and te be hailed 
the achievement of 1,500) and 5,000 is the savior of the county 
mi. range imtercontinental missiles Part of the main race already has 

But besides racing the Russians, been lost. The Russians have been 
each of the U. S. missile projects is firing a ballistic missile of approxi 
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mately 1.0000m. range with amazing 
frequen yo and regulanty over thi past 
cighteen months (AW Feb. 20, 1956, 
p. < “Thas development has mad 
more than one technical obser cq 
tion the wisdom of contumuimg with a 
1.5000. mussile program when the 
Russians are obvioush so near to that 
goal 

Phese Russian firings, coupled with 
i techmecal breakthrough im reducing 
the size and weight of thermonuclear 
watheads, provided the political and 
technical lnpetu to accelerate th 
ballistic marssale program am November 
1O55 

At that tune, there were ty prey 
ects am. the worl Phe Nir borce 
had Athos, with Convair Division of 
General Dynamics as the prime con 
tractor, The Army wa developing th 
Redstone missile at the Redstone 
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fy AIROR AFT PRODUCTS 


al 


VEWS 


General Electric's T58 engine, featuring free power turbine controlled through new constant-speed control, undergoes system tests. 


Tests Show How T58 Simplifies Control, 


Promotes Operating Efficiency of Helicopters 


to take full advantage of the 


T58 turboshaft engine’s 


Designed 
General Electric 
free power turbine, the new G-E constant- 
speed control permits operation of a heli 
copter rotor at maximum levels of efficiency 
and eliminates the need for speed adjust 
ment by the pilot during normal operation. 
hydro-mechanical 


\ new this 


control is designed to maintain essentially 


concept, 


constant rotor speed by automatically 
regulating engine power, The new control 
will permit helicopters to more effectively 
use the turboshaft engine’s 3:1 power-to- 
weight ratio and 0,69 normal SFC to more 
than double their present ton mile capacity, 
fly at much faster speed, and reach a new 


level of operating economy. 


100 


Specific advantages of the new control 
are being demonstrated at General Flee- 
tric’s Flight Test 
N. Y. In these tests a complete T58 power 


Center, Schenectady, 
system ine luding reduction gear, constant- 
speed control, and transmission and rotor 
for the Sikorsky S-58 helicopter are being 
operated over a wide range of rotor speeds 
und power settings. These five distinct 
advances in helicopter operation are pro- 
vided by T58’s advanced design constant- 
speed control: 
1. AUTOMATIC CONTROL to replace the 
standard manual rotor speed control. 
2, AUTOMATIC LOAD DIVISION in 
multi-engine installations with a mini- 


mum of reset trimming adjustment. 


3. RAPID ENGINE RESPONSE to main- 
tain constant rotor speed within narrow 
limits even under large load changes. 
ROTOR SPEED RESETTING as re- 


quired for major changes in flight 


attitude can be easily made. 

5. FULL POWER UTILIZATION of both 
engines without danger of engine or 
rotor overspeeding. 

For more information on the constant 
speed control and the many other advanced 
features of the General Electric T58 engine, 
contact your G-E Apparatus Sales Office. 
Check block A on the coupon at right for 
your free copy of the T58 descriptive 


brochure. 





New, Thumb-size 400-Cycle Servo Motor to Help 


Increase Accuracy of Measurement and Control 


The new General Electric, 400-cycle servo 
motor weighs only 1.2 ounces yet provides 
the high accuracy needed in null-method 
measurements and power to initiate con- 
trol. This exceptionally small motor (5% 


» 


inches in length) 
to 


inches in diameter by | 
the 
qualify for many applications. The two- 


has high torque-to-inertia ratio 
phase principle fits it for use in a wide 
variety of circuits used to convert error 
signals from a synchro-control transformer 
Other include 


power-failure indicating and power-brake 


into control action. uses 
applications. 

To achieve accurate operation the motor 
is designed around a two-phase stator. The 
first phase is excited by a fixed potential, 
the other, the variable phase, Is excited 
only when torque or rotation is desired, 
Motor torque or speed is controlled by 
varying the input to the variable phase and 
the direction of rotation is controlled by 
the relative phase angle (lead or lag 90 
degrees) between the inputs to the fixed and 
variable phases. In this way the motor can 
be controlled so as to operate under con- 
tinuously stalled conditions through to a 
no-load speed minimum of 19.250 RPM 


* 


New General Electric serve motor has high 
continuously stalled conditions through te 


Watts per phase at stall is 3.4, at no load 
200, 

Sturdy construction gives the new servo 
motor capabilities to withstand extremes of 
environment. [t will operate satisfactorily 
at altitudes up to 60,000 feet and at tem 
+90 C. The motor 


peratures from —55 to 


New Molded PVZ* ‘Tubular Capacitors Meet 125C 


Requirements at Half the Cost of Metal-Clads 


’ Priced at less than one-half the cost of a 
comparable metal-clad tubular, the new 
G-E Molded PVZ Tubular Capacitor meets 
requirements for a quality capacitor at a 
moderate price. Designed for advanced 
electronic equipment, the new capacitor 


to “RK 


line has characteristics similar 


of MIL-C-25A 


peratures from —55C to +125 C. Life is a 


and will operate at 
minimum of one year at rated voltage and 
125 C, 


Excellent humidity characteristics are 
assured through the use of high-grade case 
material and carefully controlled molding 
techniques. Though small, to aid equip 
ment miniaturization, the insulated bodies 
are easy to locate in the chassis and pro 


* Reg. Trademark of General Electric Co 


vide protection from other parts or ground, 


Lead pull and bend resistance is high. 


Microfarad ratings range from 00047 uf 
(100 to 400 volts) through .15 uf (100 
1 uf (200 volts), .068 uf (400 volts) 
and .022 uf (400 volts), Capacitance ratings 


a2), «10%, 


volts), 


are available with and 


metal-elad tubulars, the PVZ capacitors 


( tolerances. Smaller than equivalent 


in size from .175" diameter by 


aia 


Nine different sizes 


range 


5%” long to diameter x 14,” long 


are offered to accom 


modate the Various ratings. 


For complete details on the new molded 


PVZ tubular capacitors, contact your local 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


terque-te-inertia ratio and can eperate under 
@ ne-load speed minimum ef 19,250 RPM. 
Is rated at 26 volts and hus exceptionally 


high acceleration, stall torque, and eth 
ciency for a motor of its size and type 

For more information on this new 400 
check block Boon the 


coupon below or contact your nearest GE 


Apparatus Sales Othe. 


cycle servo motor 


Small to aid miniaturization, new General Electric, 
Molded PVZ Tubular Capacitors have excellent 
humidity cheracteristics. 


(-F Apparatus Sales Office or check block 


. and mail the coupon below 


Mail te: 

Section A210-105 

General Electric Company 

1 River Read, Schenectady 5, N. Y 


A. 158 Turbosheft Engine GED-3096 

B. 400 Cycle Serve Meter GEC-1359A 

C. Melded PVZ Tubuler Cepacitors 
GET-2671 

For immedicte project 

For reference 
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Another LORAL development for use in... 


THE LORAL GROUND TRACK PLOTTER provides an 
instantaneous and per t record of the ground track 
of the aircraft. The position of a target relative to the 
present position of the aircraft may be automatically 





Weapons 





set into the unit. 


LORAL has consistently and successfully followed a forward looking 
progressive policy of creative development from problem recognition 
and functional requirement through research, development and pro- 
duction engineering. 

During the past decade LORAL has established a solid record of 
accomplishment in the development and production of complex pre- 
cision electronic and electro-mechanical equipments. 


We welcome any opportunity to assist in your engineering 
problems. Write Dept. AW-2 


mong recen ‘ . @ the LORAL AlRsoRNE 
A 9 ent . NAVIGATIONAL COMPUTER. A 


developments are: compact ond accurate system 
indicates ground 


comp ond ind 
displacement ef aircroft. 








Systems 


The LORAL Automatic Short 
ange GROUND POSITION 
INDICATOR—on 18 ib. navige- 
tional comput o tically 
indicating ground position. 





O}'a Vamausen te) Tlawnael tye) vualel 


NEW YORK 54, NEW YORK 


Serving in AVIONICS © AIRBORNE NAVIGATIONAL EQUIPMENT © COMMUNICATION SYSTEMS © RADAR EQUIPMENT © TEST EQUIPMENT 
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Arsenal as a preliminary vehicle for an 
IRBM. 

Acceleration of the ballistic 
program was to take two forms 
was the appointment of a missile czar, 
a single person with overall authority 
to observe the programs and to make 
any changes consistent with stepping 
up the pace 


missile 
bh irst 


Backup Projects 


Second—paradoxically, it seemed to 
some Observers—was to attempt to 
hasten the development by adding 
backup projects. 

The Air Force 
ICBM, the ‘Titan, to be 
und developed under the Martin Co., 
and a brand-new intermediate range 


added a second 


momitored 
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missile, the Douglas Thor. ‘The Navy 
got into the act by joming forces with 
the Army in what become an 
unholy alliance, with neither side 
fully accepting the other service's pomt 


was to 
evel 


of view 

Phe missile czar's job—officially that 
of Special Assistant to the Secretary 
of Defense—went to Eger V. Murphree 
Hlis first missile 
wogram he had been called im to over 


cxamination of the 


aul and monitor revealed no cause for 
ilarm, he said 
tion with the existing state of affairs 

Murphiree’s 
1SO degrees 
predecessor K | 
heads toge ther ma proces 
1 new word—Kellerizing—to the techn 


H« expressed satisfac 


ction om the 
removed from that of hi 
Keller. By knocking 


which gat 


ob Wilb 
} 


@ MISSILES 


. OR oat 
Laconia Mn oo 


| ORs 
\ = 


iT | 


NORTHROP SM-62 SNARK 


cal vocabulary, Keller brought a fresh 
ipproach to the missile program dairies 
the carly phases of the Korean conflict 
Most of the mi production 
nad operational use today are availabk 
Keller imsisted on treezing 


designs and them ote 


sl S it 


bree tise 
thie il 
production 


putting 


Fleet Missile 


Latest long-range mussik 
Navy’ Polans to be developed b 
Lockheed Missile Division Nan 
pulled out of the joint Jupiter program 

wing that ats requirement for a flect 
ballistic mussile were such that thes 
could not be met by the Anny pr 
posed Jupiter configuration 

lo these five long-range projects mus! 


pr yout 4 


MARTIN TM-618 MATADOR 
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Major and vital components for jet engines 


produced by Fairchild Engine Division—/n mass quantity, to highest precision standards 


Through skill, experience and production ef- proved dependable production performance in 

ficiency, Fairchild Engine Division manufac- mass quantity to highest precision standards. aa 

tures such precision parts as turbine wheels, Now in Fairchild’s new plant at Deer Park, 

frames, diaphragms and turbine buckets for the Long Island, this production capability is in- FAI RCH ' LD 
jet engines of some of America’s most powerful creased even more, and will be put to work ‘"*'"' P'"'*te" * Ofte Pane te tem & 
fighters and bombers. Subcontracting manyother wherever necessary to serve today’s ever ex- 
parts as well, Fairchild Engine Division has panding aviation industry. 





A Division of Fairchild Engine and Airplane Corporation 


+o WHERE THE FUTURE IS MEASURED IN LIGHT-VEARSI 





be added a sixth—the British inter 
mediate-range ballistic missile which has 
been monitored by the Assistant USAI 
Secretary for Research and Develop 
ment 


Advances and Setbacks 


Much technical progress and one or 
two minor technical sctbacks have been 
recorded in the five programs during 
the past vear 
e Amy fired a “test device’ for the 
Jupiter program which traveled — the 
better part of 3,000 mi. The three 
stage assembly was made up of a Red 
stone thrust unit as first stage, with a 
cluster of Sergeant — solid-propellant 
rockets as a second stage and a single 
Sergeant as a third stage 
e The first launching of the Douglas 
Thor ended in disaster when the mis 
sile climbed to an estimated 200 ft 
above the ground and flashed into 
flames which completely destroyed the 
giant rocket. 

The trouble was traced to failure of 
a small component, which is a com 
fort, although a hollow onc, to the 
designers of the complete system 
e Static test firings of the huge North 
American — liquid-propellant — engines 
which will power the Convair Atlas were 


accomplished 

e New Approaches to the design of 
nose cones to enable them to withstand 
the terrific thermal loads and thermal 
shock during re-entry solved some of 
the problems of getting the warhead to 
earth intact. One of the more success 
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Vital accessories 
for the fastest fighters 


AFTERBURNER ACTUATORS ~- the Lockheed 
F-104A Starfighter, world's fastest fighter plane, has four 
Aeroproducts actuators on the afterburner for orifice con- 
trol of its J79 engine. Designed for extremely high tempera- 
ture operation, these hydraulic actuators are synchronized to 
co-ordinate in perfect unison, providing instant, positive 


WING INCIDENCE ACTUATORS ~— the Chance 
Vought F8U-1 Crusader, world's fastest Navy fighter plane, 
showing its unique two-position incidence wing in “up” posi- 
tion for take-off. Inset shows normal flight position. First 
operational plane to incorporate this principle, the F8U-1 has 


control of the afterburner nozzles. This patented feature of 
mechanical synchronization provides precision positioning by 
incorporating flexible shafting within the hydraulic tubing to 
co-ordinate the linear travel of the actuator pistons. Another 
safety factor is a stroke limiter which prevents the tail cone 
from closing completely in the event of hydraulic failure. 


an Aeroproducts self-locking hydraulic actuator which con- 
trols the angle of attack of the wing. Changing the wing angle 
permits the Crusader to land level with the runway of the 
carrier deck, giving the pilot better visibility and permitting 
use of shorter, lighter landing gear. 








- 
RAM AIR-DRIVEN GENERATORS ~ in the 
Douglas A4D Skyhawk — Aeroproducts emergency air-driven 
generator is first production application of ram air-driven 
equipment. Suspended beneath the fuselage, this lightweight 
unit (22 Ibs.) gets up to speed in less than 1/10th second and 
develops 1.7 KVA @12,000 R.P.M. to operate radio, lights, 
instruments, trim tab and elevators. It has successfully 


performed in emergencies and has been dropped out many 
times on flight tests. Using a simple blade pitch changing 
mechanism, the unit governs its output frequency within 
plus 10° and minus 5° over a very wide range of airspeed 
This unit also has application 
scoring mechanisms 


altitude and load conditions 
in tow targets to generate power for 














AIR-DRIVEN HYDRAULIC PUMP - the North 
American F-100D Super Sabre is equipped with an Aero 
products air-driven hydraulic pump which produces sufficient 
hydraulic pressure for flight controls in case of either engine 


Precision is the keynote of our work at Aeroproducts. 
Turbo-propellers and other essential aircraft components 
are produced by engineers experienced in designing equip- 
ment to meet specific requirements of our customers. 


Aeroproducts linear actuators — proved in a wide variety 
of uses—offer many exclusive advantages: low weight with 
high strength, precision positioning, self-locking, high- 
temperature operation, compactness and reliability. New 
rotary actuators provide high torque-carrying capacity 
with near-zero backlash for control surfaces of missiles. 


Any combination of systems—hydraulic, pneumatic, elec- 
trical or manual—can serve as the primary power source 
And these actuators can be synchronized both hydrauli 
cally and mechanically to provide co-ordinated control 
of related movements. 


or hydraulic failure. This lightweight ram air pump is mounted 
back of the cockpit, where air from engine aw inlet ducts 
can be directed by the pilot to drive the turbine-pump in 
emergencies. 


Let Aeroproducts~— with its broad engineering background 


work with you on designs for your actuators as well as 
ram air-driven generators and hydraulic pumps for any 
application. Write us on your company letterhead for our 


newest brochure, “Actuators fer Aircraft.” 





OTHER AEROPRODUCTS ACTUATORS include 
Airplanes and Missiles 
Landing Geors @ Flaps @ Spoilers @ Flight Brakes 


@ Primary Flight Control Surfaces 


Aircraft Engines 
Ram Jet and Turbo Jet Engine Inlet and Exhaust Area 
Control 
Variable Engine Duct 
Jet Engine Thrust Spoilers and Reversers 


Engine By Poss Door Control 











Building for Today... Desygring for mono 
Aeroprod ucts 


ALLISON DIVISION OF GENERAL MOTORS * DAYTON, OHIO 





where DEPENDABILITY counts most -— 


convair F-102A inreERCcEPTOR 


depends upon.... 








ICKERS. | —— 
SMALL, LIGHT WEIGHT, ag ee 


EFFICIENT HYDRAULIC EQUIPMENT 





Vickers Flow Sensitive Pres- Vickers Thermal Operated Vickers 3000 psi Variable Vickers 3000 ps! Constant Vickers Constant Speed Hy- 
sure Regulator permits ram Relief Valves protect the Displacement Piston Type Displacement Piston Type draulic Motor drives t¢ 
air turbine to generate needed primary and secondary hy- Pumps supply power to the he Een by ram air emergency alternator from 
hydraulic flow down to mini- Graulic systems from over- primary and secondary hy- supplies both emer- either the ram air turbine or 
mum airspeed by regulatin heating by automatically de- draulic systems on the Con- gency hydraulic and electric the secondary hydraulic 
the pressure to that whic pressurizing the circuit at a vair F-102A Interceptor. power through the constant system. 

the turbine can produce. preset temperature. speed motor driven alternator 
in event of engine failure. 











The Convair F-102A all-weather supersonic stratospheric interceptor depends 
on Vickers Hydraulics for following important functions: 
@ Primary an@ secondary hydraulic systems 
@ Ram turbing operated emergency hydraulic system 
@ Emergency plectrical system 
The components shown hpre were selected by Convair for their outstanding 
dependability and the additional advantages they offer i in superior ees. 





ask nearest office listed below -for Bulletins A-5200-D and A-5209. 
VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER EL SEGUNDO DIVISION «+ Engineering, Sales and Service 
Department 1462 e¢ Detroit 32, Michigan 2160 E. imperial Highway, El Segundo, California 


District Aircraft Sales and Service Offices: Albertson, Long island, N.Y., 882 Willis Ave. «¢ Arlington, Texas, P. O. Box 213 
Seattle 4, Washington, 623 Sth Ave. South * Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Floride, 641 De Sete Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 © CABLE: Videt 
OVERSEAS REPRESENTATIVE, The Sperry Gyroscope Co., Lid.—Great West Rood, Brentford, Middx., England 7630 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 





@ MISSILES 


ful tests has resulted in a nose cone of 
libreglas and ceramic design. 

e New facilities have given the designer 
data never before available. ‘To. the 
rapidly increasing mass of acrodynamic 
test points for Mach numbers up to six 
has been added a wealth of data at 
hypersonic Mach numbers and at very 
low pressures made available by shock 
tubes, shock tunnels and molecular 
beam tunncls. 

Expansion of the number of these 
facilities moved ahead noticeably last 
\car to provide the missile designer with 
this additional data. 


Snark and Navaho 


Competing with these ballistic mis 
siles for attention are two air-breathing 
cruise-type weapons, the Northrop 
Snark and the North American Navaho. 

Snark is a subsonic, turboyct-powered 
missile about the size of a medium 
bomber, vet having a range potential of 
»,000 mi. carrving a thermonuclear or 
nuclear warhead. 

Production has been authorized after 
several vears of vacillation, and the first 
SM-62 Snark pilotless bombers are ex 
pected to become operational with units 
of Strategic Air Command within onc 
vear. 

Navaho is) a supersonic, —ranyct 
powered missile with a somewhat 
horter range capability than that of 
Snark. 

Designated SM-64, the Navaho is in 
| development status. 

light testing of the X-10, a guid 
mice and acrodynamic test vehicle for 
Navaho, has been completed and the 
work with the final test configuration 
has begun 

Navaho is a delta-winged tailless con 
figuration with large dihedral in_ the 
urfaces to provide stability around the 
ioll and vaw axes 

The X-10 has a canard configuration 
which was discarded in the Navaho 
lwo Westinghouse J40 turbojcts pow 
cred the X-10; Navaho has two wing 
root mounted ramyjcts 


Not Interim Weapons 


Vhere is a tendency to regard both 
Snark and Navaho as interim weapons, 
this is not correct. ‘They were developed 
with specific requirements in mind and, 
it the time, seemed to be the onls 
imswer to intercontinental warfare with 
pilotless aircraft 

In their carly days, these two—plus 
vome other, since-dead — projects—ap- 
peared to be the only way to transport a 
large and bulky atomic warhead over 
vast distances. 

The size of those missiles was almost 
cntirely governed by the size of the 
charge, which was then of formidable 
proportions. ‘To attempt to incorporate 
1 warhead weighing several thousand 
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Taming Rocket Powerplants 


by Walter O. Borcherdt 


In charge of the Engineering Development Laboratory as 
well as the Valves and Controls Section at RMI, Mr. 
Borcherdt has over a decade of rocket experience. Before 
coming to RMI in 1951, he was senior project engineer on 
controls in the rocket department of Curtiss-Wright Corpo- 
ration. Mr. Borcherdt received his degree in mechanical 
engineering from Stevens Institute of Technology in 1938 
ss 


Reliability of a rocket powerplant is the direct result of the simul- 
taneously correct operation of all of its elements. Generally, this is assured 
by overcoming each element’s own peculiar development problems. Among 
these elements is one type which has the interesting property of being 
composed of specific components, yet whose operational characteristics are 
significant only in the performance of the entire powerplant system. This 
element is the control system. 

Present powerplant controls requirements are based on these straight 
forward, simple considerations: 

1. Prepare the powerplant for firing 

2. Sequence and control the system to rated thrust 
3. Vary thrust rapidly and safely as required 

1. Shut down smoothly 


Step one may require the use of gas pressure regulators and relief 
valves to push the propellants safely from tankage to pumps. There must 
be switches and relays to indicate or control the valves which admit pro- 
pellants to the gas generators and combustion chambers, and time delay 
cutouts to insure against unsafe accumulation of propellants. 

In step two, ignition and combustion may be monitored to insure 
correct use of the high energy release rates. Turbines may be safely brought 
up to speed by throttling the propellants. Safety devices may be added to 
limit over-speed and avoid the danger of structural failure. 

In step three, a controller (it may be hydraulic, electric, pneumatic, 
or a combination) is used to vary thrust. Here multiple loop servo systems 
are sometimes used to insure that thrust change rates, turbine speeds, 
vehicle acceleration or terminal velocity, and other parameters vary in a 
coordinated manner. 

Finally, in multiple stage powerplants or piloted vehicles, the rocket 
engine must be shut down safely and the system automatically purged 
of propellant accumulations. 

The successful implementation of these four steps involves the applica 
tion of many devices of unique characteristics whose individual selection 
is intimately tied to the following question: 

“What is the actual control system problem to be solved?" 

Once this question is clearly and consistently defined, a tight per 
formance envelope results. This makes the few possible solutions fairly 
obvious. The final stage is to apply the knowledge of a team of control 
specialists and proceed through the usual component development stages 
At RMI, this team of specialists in controls engineering is made up of 
highly qualified mechanical, electrical and chemical engineers. These pro 
fessional men have wide experience in the creation of control units and 
systems for rocket powerplants as well as other types of propulsion systems 
However, there is a continuing need for qualified graduate engineers, able 
to participate in working closely with other groups of specialists, integrat 
ing the control system into the overall engine performance envelope. 

ry 4 . 

The systems approach is of extreme importance to successful rocket 
powerplant control efforts. It is a standard approach of the RMI Controls 
Section. Sequence system design, switching circuit analysis, human engi 
neering, feedback control methods, statistical procedures, information 
theory and latest research data on fluid flow control are among the tech 
niques used. They are applied along with practical design concepts which 
result in the development of simple but effective controls systems. 


Power for j Progress 
about employment at RM1, write to our Informa- ‘oe - vy 


tion Services Coordinator. Reaction Motors, Inc., 
14 Ford Road, Denville, New Jersey. 


If you desire one or more reprints of Mr. Borcherdt's 
article, or would like to receive further information 
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pounds into a multi-stage rocket-pow- 
ered missile would have resulted in a 
three- or four-stage monster looking like 
the Empire State Building and weigh- 
ing in at a gross approximating the S.S. 
Queen Mary's. 

Consequently rockets were shelved 
until the technical break-through which 
reduced the size of the nuclear package 
to a reasonable dimension. 


Delusion of Cheapness 


All of these missiles, whether rocket 
powered or air-breathers, brought with 
them a new complexity. The first re- 
action to missiles centered around their 
original concepts as cheap, expendable, 
one-shot items that could be thrown 
away in quantity without wrecking the 
economy of a nation. 

Part of this concept stemmed from 
German data on production of the V-2 
rocket. In quantity, this weapon was 
built for a little over 8,000 man-hours 
per unit. 

They were exceptionally cheap man- 
hours, at that, lacking the hi h over- 
head that today’s benefits have atesrey 
The weapon itself was built of the 
cheapest materials, largely of the Ger- 
man cquivalent of cold-rolled steel. 
Quality materials were used, of course, 
and where it counted. But the idea of a 
cheap weapon had taken root. 

During successive years, the missile 
enginecr has seen the cost of his ex- 
pendable design mount until it now 
compares favorably with that of the 
airplane it is intended to supplement. 
There have been reviews of the missile 
program in which concern was expressed 
-in a mild way—over the cost spiral 
which was posing a problem in_pro- 
duction. 


Technical Criterion 

But the missiles that were dropped 
out of the overall program at the time 
of review were climinated because of 
the lack of technical progress rather 
than the high cost. 

Official recognition of the high cost 
of missile living broke through be- 
latedly. 

Last month, in speeches to the 
annual meeting of the Institute of the 
Acronautical Sciences, three of the 
service’s top missile men and the chief 
scientist of the Air Force warned against 
the tremendous price rise in today’s 
weapons. 

Bluntest of the comments was made 
by Rear Adm. John E. Clark, Director 
of Guided Missiles in the Office of the 
Chief of Naval Operations. Adm. Clark 
said that missile programs have failed 
completely in the area of dollar cost 
Unit costs have risen even after the 
missiles have been placed in mass pro- 
duction, and this has never happened 
before. 

Part of the blame, Clark said, was 
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EMERGENCY ESCAPES FOR Hip PERFORMANCE A/C CREWS! 
ae 
a 
T “men who challenge nature's greatest forces in to- 
@ay’s high performance aircraft will soon have emer- 
@ gency escape protection from ground level to aircraft 
performance ceiling. Ejection seats will be equipped 


with a Rocket-Catapult” recently developed and pro- 
duced by Talco. 


Sled tests have proven that this unique design of a 
canted rocket thrust in conjunction with catapult ejec- 
tion can reduce deceleration to tolerable limits, increase 
clearance of tail assemblies, stabilize seat attitude and 
give complete “on the deck” escape capability. With 
only minor modifications, the new Rocket-Catapult” is 
effective for the full performance range of any high 
performance aircraft. 


The Talco Rocket-Catapult*, having the same mount- 
ing provisions, can be readily installed in all aircraft 
equipped with conventional catapults. Variations of 
this basic, proprietary design are being completed for 
many advanced aircraft. 


Talco experience in ballistic and cartridge actuated 
devices can provide new approaches tg the solution of 
many problems, on the ground and in the air, with fast, 
sure action in milli-seconds from” Packaged Power” units. 


After the catapult tubes separate, the rocket 

contained in the inner tube provides a contin- 
In sled tests at .73 Moch, conducted at Edwards Air Force ving thrust through the center ef gravity eof 
Base, the Talco Rocket Catapult* carried a man-seat mass to the man-seat moss, providing forward thrust 
approximately 60 feet in a stabilized trajectory for a normal te counter air drag and upward thrust te insure 
parachute deployment and landing. In other ground level aircraft cleorance at high speeds and sufficient 
tests at zero velocity the man-seat mass was ejected to a ejection height fer a complete “on the deck” 
height of approximately 220 feet, again, with full parachute escape capability. 
deployment and a normal landing. 


Engineers interested in this exciting new field are invited to contact us. 
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the military’s outdated specifications 
and standards, delays in decisions, in- 
sistence on changes conspired to in- 
crease the cost. But an cqual share 
was the contractor's responsibility, 
Clark added, suggesting that the con 
tractor might try to look on missiles as 
if they had to be manufactured and 
sold competitively. 


High Cost 


But one outburst does not make a 
change, and observers will be keenly 
interested in seeing whether or not the 
opposition to high cost continues or 
quiets down. 

This is a matter for serious concern, 
because even as simple and unsophis- 
ticated a weapon as the Navy's Side- 
winder air-to-air missile costs approxi- 
mately its own weight in silver. And 
Sidewinder is an order of magnitude 
cheaper than its counterparts. 

The cost of a sustained offensive 
using missiles wouldn't be believed 
even if it could be calculated. But then 
neither would the cost of a conven- 
tional-weapon drive. 

But more than cost was bothering 
some missile men. ‘The Vanguard proj 
ect, scheduled to attempt a satellite 
during the International Geophysical 
Year starting in July, helped to shift 
attention from the sordid aspects of 
intercontinental warfare to the = skics 
ind the mysteries of an unexplored 
universe, 

As the deadline nears, and _ test 
rounds have been fired, the talk has 
changed from early beliefs in success 
to current descriptions of the firings 
is “six earnest trices.” There has been 
some talk that the “pure” scientists 
were too easily assured that a satcllite 
was feasible now, and that after the 
high-level decisions were made in com 
mittee, the problem was thrown into 
the laps of the engineers to “fill in 
the details.” 


Vast Gap 


In point of fact, a satellite vehick 
iid an intercontinental missile are rel 
itively casy to design in a crude man 
ncr, 

Science-fiction writers have been 
doing it—and now loudly claim so—for 
vears. Only the details needed to be 
supplied by the engineers, they have 
proclaimed. 

These details make or break any 
project. ‘There is a vast gap between 
concept and execution, and it cannot 
be filled by science-fiction. It has to 
be bridged by long and sweaty hours 
of mental and physical labor, by the 
heartbreak of failure and the glow of 
success, by the flow of the necessary 
money to buy bits and pieces and 
time and engineers. 

The gratifying part is that, so far, 
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The story of Yardney Power 
is being written in the air 


In the rockets and missiles that today are 
penetrating space and surpassing the 
speed of sound, the Yardney Silvercel® is 
a passenger that more than pays its way. 


The Yardney Silvercel* is the response of 
the Yardney world-wide group of scientists 
to the demand for a battery both compact 
and powerful. 


A selection of names from our sales ledgers 
will give some indication of its wide accept- 
ance among aircraft manufacturers: U.S. 
Army, Navy, Air Force, and Bureau of 
Standards, A.E.C., Bell Aircraft, Bendix 
Aviation, Boeing Airplane, Clevite-Brush, 
C.B.S., Fox Movietone, General Electric, 
Johns Hopkins, Lockheed Aircraft, North 
American Aviation, Philco, R.C.A., Ray- 
theon, Republic Aviation, Sandia Corp., 
Sikorsky, Solar, Vitro Corp., Westinghouse 
Electric and many others. 


SEE US AT THE IRE SHOW—SOOTH 2127 


Yardney Electric Corporation “Pioneers in Compact Power” 


40-50 Leonard St., New York 13, WN. Y. 
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Auxiliary 
Power Scroll 
and 


Nozzle Assembly 


Typical of McGregor’s skill in sheet 
metal fabrication and machining is 
this Auxiliary Power Scroll and 
Nozzle Assembly monufactured for 
one of the nation's leading Military 
aircraft. 

For over a decade, McGregor has 
been one of the leaders in the design, 
development and manufacture of vital 
sheet metal components for the air- 
craft industry. 


ABOVE: Completed Power Scroll. 
LEFT: Cross-Section showing intri- 
cate fabrication details. 


Our experience has included such 
intricate parts as power recovery noz- 
zles, guided missile and rocket com- 
ponents, heat exchangers, etc., all 
manufactured to strict AMS specifica- 
tions. 

All our welders are certified and 
we have the latest zyglo equipment 
for the inspection of non-magnetic al- 
loy parts. Strict quality control is 
maintained during the entire manu- 
facturing process. 

We will be pleased to work with 
you on your fabricated sheet metal 
and machined parts requirements. 


Write today for our illustrated facilities catalog 


McGREGOR MANUFACTURING corp. 


2975 EAST MAPLE ROAD «+ BIRMINGHAM, MICHIGAN 
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GENERAL SPECIFICATIONS 


Port Size VY" tube per AND 10056 


Pressures 
Proof — 6000 psi 


Flow Exceeds any other 
Operating loader available 


Temperatures — 65° to + 250°F 
2% pounds 





Operating — 100-3000 psi 
Burst — 7500 ps! Minimum 
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Vanguard is on schedule. The broad 
= set up originally by engineers 
1as been met right down the line. The 
same thing is true for ICBM develop 
ment. The engincering design, the 
component fabrication, the systems test 
and the test vehicles have come along 
on the calendar when they were ex 
pected. 

What remains is the proof of the 
overall systems. 

This is the big promise for missile 
development in 1957. 


LOCKHEED X-17 
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Tooth grinding on a production basis 
of this Sundstrand Aucraft Alternator 
Drive is to tolerances more ersacting 
than normally obtained im the finest 
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tenth of a haw thickness 


PRECISION 


is Our Oh Product! 
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@ Everything at 1.G.W. is geared to precision. You'll find a “feeling” for 


precision not just in inspection and production and engineering, but also 
in maintenance and shipping and on throughout the company. It's the 


basic reason why 1.G.W. ts the recognized source for precision gears 
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INDIANAPOLIS 7 INDIANA 











THE IBM 
BUSINESS 

oF 
AMERICA'S 


DEFENSE 


IN ACTION 


HOW DOES AMERICA COME TO “’READY ARMS‘’? 


In an age of push-button warfare, turning de- 
fense needs into combat-ready realities is no 
simple matter. America’s answer is weapon sys- 
tems management —a team-up of a broad cross- 
section of the military and American industry 
to produce a complete weapon or combination 
of weapons. 

Typical is Project Sage air defense warning 
and control system —one of the Air Force's most 
vital projects. This weapon system was con- 
ceived in response to an Air Force outline of 
specific defense problems. The development and 


you are an engineer or technician inter- 
ested in electronic assignments as broad 
Sage, 
ahout the exciting and rewarding oppor- 
tunities at 1AM. Write to IBM Military 
Products Division, Department 718-HK1, 
0) Madison Avenue, New York 22, N.Y. 


and vital as you'll want to know 


production of the computer, heart of the system, 
were entrusted to IBM. 


This involved a dual role. One, building the 
computers; the other, planning for the complete 
weapon system. In doing this, the contribu- 
tions of many, many other companies had to be 
closely coordinated. 


The results? “Ready arms” for America with 
saved time, effort, expense. 

And here at IBM, we are proud of our con- 
tribution to weapon systems. 
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Trunk Traffie Gains But 


By Craig Lewis 


Scheduled expansion of trunk airline flect capacity during 1957 


indi- 


cates that this year’s trafhe gains should surpass the record increases in 1956, 

While the carricrs were busy last vear handling record passenger and cargo 
trathe, they also took time to assess the problems that came with the rash of 
jet equipment orders placed over the last 18 months and they began to lay 
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Heavy Gains for Coaches 


Another factor in the narrowing mat 
gin between revenues and expenses 3 
the growth of coach trafic and the r 
ultant dilution of unit revenues, As 
oach service has developed ince 1949, 
the average trunkline fare vield per mile 
has followed a generally declining 
trend 
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Domestic Trunklines—Estimated Traffic and Revenues— 
1955, 1956 


1956, coach trafic jumped close to the 
40% level. 


A key factor in this growth was the 
decision by United Air Lines to ex 
pand its aircoach market. Heavy new 
competition from United sparked in 
creased activity by other carriers 
American Airlines introduced its DC-7 
Royal Coachman service, and ‘Trans 
World Airlines maintained its historical 
position in the coach market with com 
bination class Super-G Constellation 
services. All three decided to continue 
the $180 excursion fare introduced in 
1955. 

The expansion of Braniff Airways 
and Delta Air Lines routes to New 
York, as well as the development of 
longer routes by other carriers, also 
contributed to coach growth since the 
airlines concentrate coach — services 
mainly on long routes. 


Fare Investigation 


A regulatory factor contributed to 
future uncertainty over trunkline profits 
when the CAB bowed to congressional 
pressure and launched an investigation 
of trunk passenger fare levels. When 
the review is over, there probably will 
not be any significant change in trunk 
fares, but the eventual result mav well 
be a new fare structure that ties the 
fare level to the airlines’ rate of return 

Vhe carriers forestalled another CAB 
investigation by agrecing to a new plan 
to cure the no-show problem. A_ time 
limit for ticket pickup went into effect 
in September. So far, however, it has 
failed to make a significant dent in the 
problem. ‘The carriers are now trying 
to decide whether they should go ahead 
with a plan to charge penalties for late 
cancellations and no-shows. 

Another reservation problem cropped 








TRAFFIC 
Revenue Passenger-Miles 
Mail Ton-Miles 
Express Ton-Miles 
Freight Ton-Miles. 
Revenue Ton-Miles 


REVENUES 
Passenger 
Mail. 
Express 
Freight 
Other 
Operating Revenues 
Public Service 
Total Revenues 


21,811,993 


2,482,927 


$1,139,366 


1,256,295 


$1,259,051 


1956 1955 
(000 omitted) 
19,217,615 
86,034 
49,608 
174,023 
2,190,640 


92,900 
52,775 
191,745 


1956 1955 
(000 omitted) 
$1,021,653 
26,938 
19,404 
39,604 
22,356 
1,130,155 
3,192 
$1,133,347 


31,046 
19,307 
41,168 
25,408 


2,756 


Percent 
Increase 








Subsidy Estimates, Fiscal Years 1951-1958 








1951 


Domestic Trunks $17,612 
Local service 17,310 
Helicopters 

Mail-Cargo 

3,276 
Haweiian 48 
Trans Atlantic 10,382 
Trans Pacific 10,776 
10,245 


Aleskan 


Letin American 


Total 69,649 


1952 


$6,411 
18,990 


5,431 
715 
5,837 
11,641 
14,511 


63,536 


1953 


1954 1955 1956 


(000 omitted) 


$3,527 
21,800 


7,865 
871 
4,182 
12,173 
16,223 


66,641 


Seurce: CAB Subsidy Report, Sept., 1956 


$3,880 
24,300 


16,135 


63,971 


$1,863 
24,907 
2,784 


$3,055 
22,637 
2,574 2,656 
8,307 7,727 7,643 

689 293 290 
1,625 203 61) 
6,461 67 
8,204 6,425 


44,775 44,590 


1957 


$1,163 
27,087 


7,527 


7,045 


48,175 


$26,867) 
3,817 4,067 
7,375 
2865 283 
873 
378 
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solves tough sealing problems 


PROBLEM—Designing the Grum- 
man FILIF-1 Tiger, using skin panels for 
integral wing tanks, required a strong 
leak-proof blind fastener. 
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PROBLEM-—Baggage compartment 
panels in Lockheed’s Super Constellations 
had to seal out air, yet open easily for 
servicing of equipment. 


~™ 


PROBLEM-—The Lockheed F-104 
required a lightweight canopy seal adapt- 
able to compound curvatures, and offering 
high flexibility at low temperatures. 


Whether your sealing problem concerns canopies, bomb bays, 
interior compartments, air ducts, access ports, aileron gaps or 
other areas, consult B. F. Goodrich Aviation Products. Our engi- 
neers have the technical knowledge and experience background 
to help you work out a successful solution. 


SOLUTION-Installed from one 
side, a Seal-Head Rivnut with rubber “O” 
ring provides a fuel-tight seal, withstands 
temperatures from —65° to + 225°F. 


SOLUTION-B. F. Goodrich bag- 
gage pancls with Pressure Scaling Zippers 
zip open quickly, form flexible, air-tight 
bulkheads that withstand abrasion, impact. 


SOLUTION-—BFG seal inflates 
without stretching, gives longer service 
life and uniform sealing pressure at 
all points. 





B. F. Goodrich Seal-Head Rivnut is 
approved for primary structure. Special 
high tensile screw adds reinforcement 
after installation. 


jpnasseeeae 
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B. F.Goodrich Pressure Sealing Zippers 
have molded rubber lips that overlap with 
hairline precision. Three styles, two sizes, 
solve tricky sealing problems. 


DEFLATED INFLATED 
Ribbed striker bead is lifted by quick- 
action, reinforced diaphragm. When in- 
flation pressure is released, seal snaps into 
relaxed position without vacuum assistance. 


ENGIN EBERSG-—for interesting and rewarding career 
opportunities in developing a variety of new products for avia- 
tion, contact: Employment Manager, B. F. Goodrich Aviation 
Products, 500 S. Main Street, Akron 18, Ohio. Your qualifications 
will be reviewed in confidence. 


BFGoodrich Aviation Products 
a division of The B. F. Goodrich Company, Akron, Ohio 


Tires « Wheels « Brakes © De-icers © Inflatable seals « Fuel cells « Heated Rubber 
Pressure Sealing Zippers « Rivnuts « Avtrim « Adhesives « Hose and rubber accessories 





up during the year when the CAB 
warned airlines to curb overselling and 
overbooking as practiced by some car- 
ricrs. And CAB decided to investigate 
airline-travel agent relationships, al- 
though the carriers have approved some 
1cforms in the system since the review 
was ordered. 

Most of the trunk airlines sat back 
during the past year and took a second 
look at their jet transport equipment 
programs. After the initial rush of 
orders at the end of 1955, 1956 was 
a period of mild activity in the equip- 
ment field 

Many of the carriers quictly increased 
their orders for piston equipment, but 
there was little ordering by trunks in 
the jet field 


880 Challenges Turboprops 


Biggest event in the jet field was the 
advent of the Convair 8SO with orders 
placed by TWA and Delta This 
medium range turbojet challenged such 
turboprop transports as the Lockheed 
Electra for the market in the ranges 
below Bocing 707 and Douglas DC-S 
operations. 

I'WA and Delta are committed for 
the 880, and American, Western, East 
em, National and Braniff will fly the 
Electra. ‘he rest of the airlines are still 
weighing the situation and trying to 
decide whether the small jct—such as 
the 880, the Douglas DC-9 or the 
Bocing 727—or the turboprop offers th« 
most economical solution on medium 
routes. 


British Widen Breach 


Che British widened their breach in 
the American market when they sold 
Capital Airlines the Comet IVA and 
Northeast Airlines the Britannia last 
year. 

Capital and Continental Air Lines 
had already bought Viscounts, and 
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CAPITAL COMET MODEL 


Total Traffic on U. S$. Common Carriers 





Passenger Miles 


22,455,000,00C 


15,747 ,000,000 
61,828,000,000 


’ 
’ 
’ 
’ 





1956 (EST) 


Percent 


of 


100.0 


1955 (ACTUAL) 
Percent 


Total Passenger Miles of Total 


32.9 
39.6 
27.5 
100.0 


19,742,000,000 
23,7 55,000,000 
16,489,000,000 
59,986,000,000 


36.3 
38.2 
25.5 








Capital has operated them with con 
siderable success on its routes 
Howard Hughes threw onc 


of hi 


Aircoach Statistics—1956, 1955 and 1954 


‘ 


penodic at the industry last 
spring when he asked the CAB for 


permission to manufacture a new type 


SUTprises 





CARRIER 


American 
Braniff 
Capital 
Continental 
Delta 


Eastern 
National 
Northwest 
T. W. A. 
United 
Western 








REVENUE PASSENGERS 


1955 








REVENUE PASSENGER MILES (000) 


1956 


410 
88 
116 
32 


1955 1954 
750, 
39 16, 
117 146, 
27 6 
165 


1,155 





, 167, 
392 
293 

,370 
847 
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Support and Protect Your Aircraft Investment with... 


HOBART GROUND POWER UNITS 





SOS SCOTS SSSFSSeee4 


Whether 
You 
Need 
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The increasing use of 400 cycle power in aircraft—both military 
and commercial—has created a need for closely regulated, de- 
pendable 400 cycle generators of the industrial type. Hobart 
meets these needs with the following complete lines for ground 
tests and- checks. 


Electric Motor Driven: Induction 
motor driven 400 cycle generators with 
capacities of 3 to 30 KW. Synchronous 
motor driven generators with capaci- 
ties of 5 to 100 KW. Furnished com- 
plete with all controls and instruments. 
Ideal for hanger, test line, or missile 
launchers. 


Gas Engine Driven: Commercial and 
military models are in production. 400 
cycle AC generators with capacities 
from 10 to 60 KVA, gas engine driven. 
75 and 90 KW with Diesel engine 
drive. 


Self-Propelled: For busy airports 
ond test areas, this self-propelled de- 
sign saves space and time. 400 cycle 
AC generators of this type are avail- 
able in the same capacities as trailer 
type above. 
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A dependable source of regulated 28 volt DC power is still re- 
quired for many commercial and military aircraft and missile 
applicotions. Hobart generators, designed for the specific job 
you have, gives you many time and cost saving advantages. 


Electric Motor Driven: Capacities of 
50 to 1500 amperes at 28 volts DC. 
Also available with current limiting or 
constont current features for jet engine 
starting. For use where electric power 
is available. Low cost—dependable. 


Gas Engine Driven: Capacities of 
200 to 1500 ampere for jet or recipro- 
cating engine starting and aircraft 
testing. For flight line use away from 
electric power. Complete with all con- 
trols, DC cable and portable mounting. 


Self-Propelled: This maneuverable 
ground power generator gets to the 
job under its own power. Saves cost 
ond maintenance of separate tractors. 
Capacities of 600, 1000, 1500 amperes 


are in standard production. 


Combination AC-DC generators also available: (unit illustrated hos 
a capacity of 30 KVA 400 cycle AC and 6 KW 28 volt DC). If you 
have special requirements for both 400 cycle AC and 28 volt DC 
from the same unit, you'll probably find Hobart has a unit already 
designed close to your requirement. If not, we will be glad to work 
with you to get exactly what you need. 


MOTOR GENERATOR CORPORATION 
Box AV-27, Troy, Ohio, U.S.A. 
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Write—wire or 
phone NOW 
for complete 

details. 
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Hobort Brothers Affiliate 
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of jet transport for sale to ‘TWA and 
other airlines. ‘This proposal came after 
Hughes had ordered 707s and 880s for 
TWA. ‘The Board set hearings on the 
plan, but they have been postponed 
and the project is apparently dormant 


Financing Problems 


The airlines’ financing — problems 
raised by the coming jet flects were 
complicated somewhat at the end of 
1956 when the Office of Defense 
Mobilization decided not to issue ans 
more fast tax amortization certificates 
for commercial transports. Although 
there is mixed opinion im the industry 
on the benefits of such tax aids, the 
airlines had applications on file for 
certificates covering about $1.3 billion 
worth of equipment. 

When the ODM granted an exten 
sion of the commercial transport goal 
carly in 1956, the certificates granted 
covered Capital's Viscounts, Ameri 
can’s Electras and 37 of Eastern’s 40 
:lectras. ‘The rest of the carriers’ jet 
orders were left out, and the prospect 
of ODM changing its mind and grant- 
ing more certificates appear dim 


SERVICE 
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Planning toward introduction of the 
jets moved forward this year as the air- 
lines moved past the big decisions on 
which type to buy and moved on to 
the more detailed decisions on how 
the big transports will be operated 

Several carriers set up special depart- 
ments and special projects to study jet 
problems, and they are beginning to 
fly the jets now on paper to work out 
as many bugs as possible before the 
hardware comes along 

A possible complication in the intro 
duction of jets developed durmg the 
vear when it became apparent that the 
Air Line Pilots Assn. mav insist on a 
third pilot on jets, But the most pr 
ing problem remains the aur traffic con 
trol system which has fallen) behind 
present requirements and needs a mayor 
overhaul to handle future traffic with 
its high-speed jets 


Reorganized CAA 


Last year marked a major upheaval 
in the Civil Aeronautics Administra 
tion, the agency which wall have to 
bear the burden of revamping — the 


trafhe system. I. B. Lee left CAA in 
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engineering 


Test Pilots 


There’s a wonderfully rewarding 
future for you at Boeing as an 
engineering test pilot, You'll be 
flying such famous airplanes as 
the 707, America’s first jet air- 
liner; the B-52 intercontinental 
jet bomber, and the KC-135, the 
nation’s first jet transport-tanker. 
You'll be backed by the finest, 
most complete Flight Test Center 
in the industry. Boeing is expand- 
ing steadily so there'll be plenty 


of opportunities to move ahead, 


If you have had broad flight ex- 
perience, including time in multi- 
engine and jet aircraft and have 
an engineering degree, send your 
resume, including a complete 


flight-time record, to 


John Sanders, 
Engineering Personnel Administrator, 


Boeing Airplane Company, 
Seattle 24, Washington 
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Career Opportunities For: 





Research, Design 
and Development 
Engineers 








M?*** NEW control devices—like the 

synchro gyro shown on the facing 
page—are currently being developed by 
Honeywell Aero. And Honeywell's ac- 
celerated development programs call for 
many more such advanced and challeng- 







ing projects 

Design teams now being formed offer 
exceptionally exciting careers to creative 
engineers capable of designing compo- 
nents and systems for 


® INERTIAL GUIDANCE 

® FLIGHT CONTROL SYSTEMS 

*® LIQUID MEASUREMENT 
SYSTEMS 

® VERTICAL, RATE AND 
INTEGRATING GYROS 

® DIGITAL COMPUTERS 















At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look to you 
for technical instructions 

An engineering degree or its equiva- 
lent plus practical experience with related 
of similar equipment is required 









Wonderful Family Living 
Big Opportunities 


@ In Minneapolis, the city of lakes and 
parks, you work just 15 minutes from 
wonderful outdoor recreation, ideal 
suburban living. The University of 
Minnesota is just 10 minutes away and 
Honeywell helps pay your tuition for 
advanced courses there 

@ Travel and moving expenses paid 

@ First-rcate salaries, insurance-pension 
systems, plant and technical facilites 


















®@ Honeywell, world leader in control 
systems, is a sound diversified growth 
company, continually expanding, that 
offers permanent oppottunity to you 








Write to us 

If you are interested in a Honeywell 
career, call or send your résumé to Bruce 
D. Wood, Technical Director, ey 
TAIC, 1433 Stinson Boulevard, a 
Minneapolis 13, Minnesota. 


Honeywell 


AERONAUTICAL _ dynos 
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Oc-4 w 4 2479 1 70 
0c-+4 5474 22 6 { 87 
OC-6A Mw 15 23 23 

66 11 10 17.0% 
OCc-7 62 06 Ob 26 7! 
Oc-78 66 4 26 42 53 93 
L049 59 OM iw 8 A 


Viscount $5 26 





Comparative Direct Operating Costs 


(Cents per U. S. domestic plane-mile, 6 months ending June 30) 


76 93 17 19 
82 26 54 53 
93 42 52.56 
105 4 4 21 
110 35 70 
147 44 126 25 
104 0 9% 
O8 #2 62 21 












and the agency 
been reorganized, first under the 
leadership of the late Charles J. Lowen, 
then under Janes ‘IT. Pyle, the present 
administrator 

During the 
gave CAA th 
hive Year Iederal 
$250 million overhaul of the 
system. 

Then the tragic collision of TWA 
and United airliners the Grand 
Canyon spurred Congress to increase 
CAA’s appropriation and permit the 
agency to telescope its program imto a 
three-year project. 

CAB action failed to have the impact 

the trunk airlines last vear that it 
did 1955, although the Board and 
President Eisenhower finally approved 
the Kastern-Colonial merger, and the 
roster of trunklines was reduced to 12 
when the two merged June | 

In 1955, CAB decided a series of 
route cases that rewrote the map of 
airline competition, All through thes« 
cases, the Board used a philosophy of 
helping the smaller trunks wherever 
possible in order to strengthen them 
and make them capable com 
pctitors, 

The CAB said it wanted to cut down 


1956. session, Congress 
money to launch its 
Airwavs Plan for a 
air traffic 


Over 


on 


more 


the huge size gap between the Big 
hour and the remaining trunks. ‘Traffic 


figures for the last months of 1956 in- 
dicate that the route decisions are hay- 
ing precisely that effect on the carriers, 
since the smaller trunklines are grow- 
ing at a faster clip than the Big Four. 


N. Y.-Florida Case 


In the big decision of 1956, the CAB 
followed its 1955 precedent and chose 
Northeast Airlines to operate a com- 
petitive third service along the East 
Coast from New England to Florida. 
The Board’s decision leaned heavily 
upon the need for improving North- 
cast’s route system and allowing the 
carrier to attain true trunkline status. 


Load Factors 





AIRLINE 
American 
Braniff.. 
Capital 
Continental 


Delta 

Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


Source: 





1955 


67 
61 
62 
53 


63 
60 
64 
59 
59 


99 
55 
31 
46 


93 
96 
09 
22 
72 


64 63 


69 
59 


31 
10 


Average Passenger Factors of the 
Certificated Schedule Trunk Airlines for 
1956 as Compared with 1955. 


12 


1956 


68 
60 
60 
54 


60 
60 
65 
58 
61 
64 


66 
61 


47 
7 

17 
31 


12 
74 
91 
51 
25 
34 
95 
90 


CAB Annual Airline Statistics and 
Recurrent Traffic Reports. 





Phe 


route, 


Board said it believes the 
one of the richest in the world, 


new 


will improve the financial position of 


Northeast 
the subsidy 


subsidy. 
Ihe 


most 


rolls 
Northeast is the 


almost 


Dallas-to-the-West 


important one now 


case 


ne 


and remove the carrier from 
immediately 
last trunkline 


eding 


is the 
facing the 


CAB, and it will provide another test 
for the Board’s current route philoso 


phy. 


Amcrican has a monopoly on routes 


from 


Dallas to the West Coast, 


and 


the Board will have to choose a carrier 
to offer competitive service. 

Because of the 
which grants any carrier a part in a case 
that exclusion would 
damage its interest in the matter, the 
Dallas case could turn into a Southern 
route 
the long, bitter battle fought at the 
Board a few vears 


if it can 


transcontinental 


pros Cc 


ago. 


case 
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Here is Honeywell Aero’s new GGSS3A—the 


world’s first cageable vertical gyro available with 


either synchros or resolvers that retain test-stand 


accuracy. An exclusive mounting preserves their 
accuracy after attachment to the gyro. Highly 
accurate—within O.15° or better of true vertical— 
the GG5S3A is designed for vertical reference 
in flight control and radar stabilization, or for 


any system requiring angular position reference. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 
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U. S. Aircraft Engaged in Air Transportation 


SCHEDULED AIR CARRIER, DOMESTIC SERVICE 





81 298 28 =°*73 58 50 1c a7 23 9 





*Iincludes 16 L-1049C & 3 L-1049G **includes 32 L-1049G (4 NWA; 28 TWA) ***DC-7B 


Douglas Viscount Lockheed Martin Boeing Convair | Curtiss Helicopter 
OC-7 DC-6 DC-6A DC-68 DC-4 DC-3 744 1049 749 049 18 404 202 377 #4440 340 240 C-46 S$-51 S-56 S$-58 47G Total 





61 13 


86 100 , 28.73 686 SO 23 9 8 118 93 64 2 13 





“Operators certificated under CAR Part 45, engaged in scheduled intrastate passenger service utilizing large aircraft 
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A principle is at work, too! The same one by which a spoon 
creates a “silent cycle” of conduction, radiation and convec- 
tion that cools the coffee—now, effectively applied, increases 
electronic equipment reliability 

Electronic reliability engineers are learning how to beat 
heat (the most frequent cause of electron tube failures and 
resultant equipment unreliability) with the “silent cycle” 
effectiveness of IERC Heat-dissipating tube shields. IERC's 
extensive research has resulted in the only Heat-dissipating 
tube shield that gives you maximum effectiveness in all three 
phases of the “silent cycle’ —conduction, radiation and con- 
vection! Service in severe environmental conditions in many 
military and industrial equipments proves IERC shields 
reduce tube operating temperatures as much as 150° C 
extend tube life up to *12 times longer! Excellent retention 
and shock and vibration protection is also provided 


IERC tube shields are available for miniature 


sub-miniature, octal and power ¢ lectron tubes 
literature and tatest Octal and Power tube shield Technical Bulletin available now — FREE! 


. 
a 


rat 


International ~~}. 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, Calif 
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When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat’s near 


hottest. That’s when aircraft oil must prove its dependability. An engine's 
performance is only as reliable as the oil that lubricates it. Today, 45% of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 





le harnessed horsepower 


Aircraft ignition has always been known as a delicate 
and sensitive system. All components require specific tests 
and attention to meet the demands of today’s high 

altitude and varying atmospheric conditions. 


Rigid specifications are followed by factory trained 
technicians who also subject the components and system 
as a whole to all known performance tests to provide 
efficient and reliable service. 


HARNESS your aircraft HORSEPOWER witha 
DALLAS AIRMOTIVE overhauled ignition system — 
also specialists in carburetors and engines. 


CONTINENTAL LYCOMING PRATT & WHITNEY WRIGHT 


Home of Reliable Engines AIR™MOTIV —S 


New York Office 
1219 Marine Terminal Busiding 
Member Natronal Baume, Aircraft Avecsation La Guarda Savon — Flushing, NY 








Heavy Ocean Travel Aids U.S. Flag Lines 


By Glenn Garrison 


Steady growth of the mass inter- 
national travel market during 1956 
gave U. S. flag airlines grounds for en- 
couragement, but not complacency, 
as their heavily mortgaged jct-age 
future drew nearer. 

Travel to and from the United 
States reached all-time records. Ameri- 
can airlines increased their share of 
the market—but so did the foreign 
airlines. Airlines expanded their pis- 
ton ficets and sought new routes and 
markets which should change the ait- 
line map of the world. 


Last vear the American flag lines flew 
5.08 billion revenue passenger-miles, a 
healthy 15% increase over 1955, but 
percentage-wise less than the 18% in- 
crease of the year before Revenue 
gained 15%, reaching $443.8 million. 
This compares with an 8% increase 
in 1955. Subsidy payments, which had 
decreased sharply in 1955, totaled $1.6 
million in 1956 

Cargo increased 20% to 107.4 mil- 
hon ton-miles, and U.S. mail carriage 
jumped 8% to 56.7 million ton-miles. 

Once again tourist-class _ travelers 
emerged as the backbone of the inter- 
national mass market. Over the North 
Atlantic, for example, tourist traffic ac- 
counted for the major increase. Some 
576,000 tourist passengers flew the 
North Atlantic last vear, an increase 
of 25%. First-class passengers totaled 
209,000, only 10% higher than 1955 


Air Over Sea 


lor the first time, more people flew 
to Europe from the U. S. than went 
bv sea. Totals for the fiscal vear ended 
June 30, 1956, showed 404,701 air trav 
clers and 380,087 sea travelers 

International travel to all other coun 
trics from the U. S. totaled 1,813,498 
tor the fiscal vear, a 15% rise. Arrivals 
in the U.S. from other countries gained 
13% to 2.071.130 

Airplanes carried 68% of these 


all 


travelers—a 20% greater share than in 
1955. U.S. air carriers’ share of the 
trafic increased 18%. But foreign flag 


airlines carried 26% more of the inter 
national trafic to and from the U.S 

Travel increased during 1956 from 
the U.S. to all major areas of the world 
except Africa Travel to Furope was 
still the greatest source ot activity. but 
more people were flying to other North 
American points, to Bermuda, — the 
Canbbean and South America, and 
across the Pacific. 

The airlines offered an increasing 
number and varicty of tour packages, 








@ AIR TRANSPORT 





= 
“7 
ee 


tN Hohe 


ar Ls s Ey 









































DOUGLAS DC-7 LOADS 






DOUGLAS DC-8 




































ARMCO 17-7 PH STAINLESS 
FLIES IN THE F-10904... world’s fastest jet 


Airframe components for Lockheed’s new supersonic fighter made of Armco 17-7 PH Stainless Steel 


Described as “the fastest and highest 
flying fighter in the skies,” the F-104 
adds punch to America’s air arm 

To give this flying “buzzsaw” such 
outstanding performance, its designers 
required the best of aircraft materials. 
They had to have metal with high 
strength-weight ratios, good fabricat- 
ing properties, and ability to withstand 
jet and supersonic heat. That's why 
Lockheed engineers specified Armco 
17-7 PH Stainless for critical airframe 
parts of the F-104. 


Combines High Strength with Formability 
Armco 17-7 PH has guaranteed mini- 
mum tensile properties in Condition 
TH 1050 of 180,000 psi ultimate and 
150,000 psi 0.2% yield; 200,000 and 
180,000 psi respectively in Condition 
RH 950. Its unusually high strength 
at temperatures up to 900 F makes 17-7 
PH, on a strength-weight basis, one of 
the strongest aircraft metals available. 
Equally important, Armco 17-7 PH 
is readily formed, drawn or welded in 
the annealed condition. Its excellent 


mechanical properties are developed by 
a simple heat treatment after parts are 
fabricated 

Designers are specifying this special 
Armco Stainless Steel in many super- 
sonic aircraft and long range missiles 
to overcome the combination of high 
stresses and heat. It offers you new pos- 
sibilities in aircraft design. 

For information on the properties 
and fabrication of Armco 17-7 PH 
Stainless Steel sheets, strip, and plate, 
just write us at the address below. 


ARMCO STEEL CORPORATION 


907 CURTIS STREET, MIDDLETOWN, ONIO 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, 


INC 


* THE ARMCO INTERNATIONAL CORPORATION 





United States Aircraft Engaged 


SCHEDULED AIR CARRIER, INTERNATIONAL SERVICE 
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in Air Transportation 





Dougias 
OC-4 DC-4A DC-48 DC4 


Oc-7 


7 


Lockheed 
Oc-3 1049 748 «86649 86048 


3 


109 83 


“Also listed on Domestic Certificate 
**Operated in accordance with Provisions Special CAR No. $R-373A 
***Operated in accordance with CAR No. SR.368A 
— 1, CH300; 1, PBY: 1, S$ 43: 1, Cessna 196 and 2 Piper Tri-Pacers 


Curtis Miscellaneous 


440 MO 0240 C46 G-21A Misc.’ Total 


o7ng 


*°*5 
37 7” 4 


6 OC-78, 10 OC-7C 
a) 3 Also listed on Cortificate 3 
hb On both Certificates 24 3 








pay later plans and promotional imcen 
tives to modcrate-budget traveler 
Pan American World Airways mad 


a bid last spring to broaden the base 


of the mternational market by 
mtroducmg a third, lower class airline 
fare \ Iugh-densitv, no-frills trans 
itlantic with a New York-Lon 
don round-trip fare of $390, the pro 
posal set off a controversy among Inter 
national Air ‘Transport Association 
members mecting last June at Cannes 


TASS 


SCTV ICC 


Excursion Fare 
Trans World Asrlines had of 


fered a reduced fare plan prior to the 
IATA meeting. TWA sought a 15-day 
excursion fare of $350 for a New York 
London round trip 

Civil Acronautics Board favored the 
type of plan proposed by Pan American. 
Some foreign carriers criticized the pro 
posed service as “airborne steerage” and 


also 
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icsented CAB’s pre-mnecting announce 
ment 

Ihe Cannes 
with 


mecting resulted ina 
a New York-London 
excursion fare of $425 going into effect 
last Oct. | 
torred until 1958 
mplement at then remaim 
Pan American, 
thead with 
the U.S. mamland and Puerto Rico 
New JATA excursion farce, and a new 
icduced fare for 
pected to help fill the transatlantic car 


OMIPFOMIISE 


Phird-class service was de 
Whether IATA wall 
to bn 
mcanw hile, 


Col 
went 


i third-class service between 


migrants, are ex 
ners’ off-scason seats. Post-season drop 
has been slightly less this year than last, 
but the Middle East disrupting 
normal airline patterns im the area has 
obscured traffic 

Significant developments in several 
major cases before Civil Acronautics 
Board affecting the U. S. flag carniers 


occurred during 1956 


cTisi 


factors 


Both Pan Amencan and EWA wer 
iccommended by the CAB 
for service over the direct polar 
from the West Coast to I LrOpe 

Pan expected to rece 
uthonzation to Ay from Los Angek 
San brancisco and Seattle to Murope via 
two for 


CNV T 


revue 


Amor Wii 


thr polar route now flown by 
TWA was recommended 
Angeles and San 
Prancisco via the same route 

CAB cxamuner found 79,000 passen 
cstimate 


cit Carricti 


for service trom to 


gers a vear to be a reasonable 


of traf 


New Global Service 


A second UL § flag global 
has been provided by CAB and ap 
proved by Pre isenhower 
IWA's bar bast was extended 
from its old terminal at Colombo, Ce 
lon, to Manila via Bangkok, ‘Vhailand 
Northwest Alinces will link with TWA 


over the route 


sCTVICe 


ident 
rout 
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LOST ? 1... sen 


to the best of PA's and other seat-buying 
airline execs! Seats, like other custom-built 
products, could easily get a guy 
“lost in the woods” over involved specs, 
costs, weights, production schedules, 
design evaluations and other details not 
usually a problem in buying routine 
replacement items. 
The best “way out” to find the exact 
airline seat you want is to call on TECO! 
Our new, modern plant is geared 
(better than any other) to build to individual 
specs, provide close engineering liaison, 
service follow-through and prompt delivery! 


Start saving time and money 
now by writing TECO, Inc., 
3210 Winona Ave., Burbank, Calif 


IN CANADA: Railway & Power Engineering Corp., Lid., Montreal « miowset @ suatris: George FE. Harrie & Co., Wichita 


SAFETY BELTS 


LIFE RAFTS 
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at Manila, providing the first U. S. 
competition to Pan American’s round- 
the-world service inaugurated. ,in 1947. 

CAB in 1946 had authorized a 
TWA-Northwest link at Shanghai, but 
it had been made impossible by the 
Chinese political situation. 

A more competitive situation over 
the Pacific also may result from Pan 
American's step toward a partial victory 
in its long-standing battle for a Great 
Circle route between the West Coast 
end the Orient. 

In the reopened Trans-Pacific Re- 
newal Case, the CAB cxamincr recom- 
mended that Pan American be author- 
ized to fly the direct route between 
California and Japan. If the recom- 
mendation is endorsed, Northwest will 
face tough competition. 

‘The examiner supported Northwest, 
however, in its opposition to a Scattle- 
‘Tokyo route for Pan American. This 
direct invasion of its market would have 
been the most serious blow to North- 
west. Both of the airlines now are sub- 
sidy-free in their Pacific operations, 
partly as a result of a Defense Depart- 
ment shift of military mail to commer- 
cial carriers. 

l'raffic over the Pacific has increased 
considerably during the last four years, 
growing from 26,715 passenger in 1952 
to more than 51,800 in 1955. _ Esti- 
mates indicate a 1957 total in excess 
of 72,000 passengers. 


Asia Traffic Up 


Travel from this countrv to Asia has 
increased 64% since 1952, and for 
Fiscal 1956 gain was 24% over Fiscal 
1955. Travel to Japan accounts for 
60% of all travel from the U.S. to Asia. 
U. S. flag carriers handled 51,623 pas 
sengers out of the total 59,717 who flew 
from the U. S. to Asia in Fiscal 1956 

In another route case, Pan American 
won out over Eastern, National and 
Mackey when CAB decided to give 
PAA a route between New York and 
Nassau. The airline’s five-vear certif 
cate for the route prohibits singk 
plane service between New York and 
Miami via Nassau, or advertisement of 
a New York-Miami service 

CAB estimates that Pan American 
will capture 60% of the market against 
British Overseas Airways Corp. compc 
tition and fly 37,400 passengers over 
the route this year. PAA’s revenues on 
the run will total $2,313,000 during 
the first vear of operation. the Board 
estimates, with a $500,000 profit to 
help reduce subsidies 

Pan American lost its fight for a 
New York-Miami route last vear when 
CAB decided for Northeast Airlines 

Airline routes from the U. S. to Ber- 
muda, the Caribbean and South Amer- 
ica are increasingly busy with vaca- 
tioners and business travelers. U. §S 
carriers continue to handle the major 
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THE COLE-VAC CLEANS AN AIRFIELD AT A SPEED OF 25 MILES AN HOUR! 


CLEAN airfields are essential for jet aircraft safety .. 
One stray bolt or stone picked up on a runway can ruin an engine! 


The COLE-VAC Airfield Vacuum Cleaner was developed, 
in cooperation with the United States Air Force, for the 
vital job of fast, thorough cleaning of runways and taxiways... 


At a speed of 25 miles an hour, the COLE-VAC can clean 
ONE MILLION square feet of runway in a 60-minute period... 


COLEL-VACS are now available... 


Vy 


A ENGINEERING company, Inc. 


6040 WEST JEFFERSON BOULEVARD, LOS ANGELES 16, CALIFORNIA 
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angel, have seen this one from chin deep in water, from a 


Many people, expecting a different 


storm-tossed raft, a sinking boat, or from a stretcher on the 
edve of a frozen Greenland fjord. Who these troubled people 
are, or where in the world they come from matters not. All 
that matters to the USAF Air Rescue Service is that they are 
in distress. Even weather matters little to these airforce men 
who have dedicated their lives to others. To make a res« ue, 


they have often landed in water so rough, they were forced to 








taxi their Grumman SA-16 Albatross back 
through 12 miles of 10 foot high waves. 


In the world today, 44,250 people are living proof of the 


Air Rescue Service motto: Jhat Others May Live. 


United States is a good neighbor and friend. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE ° LONG ISLAND . NEW YORK 


to shore, once 


‘lo these 
people and their kin, the USAF has demonstrated that the 
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WOODWARD 
AIRCRAFT 
GOVERNORS 


PROPELLER GOVERNOR 


Your own airplane or an airliner . . 
executive plane or a gas turbine jet 
there’s a Woodward governor for every aircraft. 
Propeller governors for prop-driven 


planes .. . gas turbine governors for jets. 


GAS TURBINE GOVERNOR 


WOODWARD GOVERNOR COMPANY 


Rockford, Illinois 


Fort Collins, Colorado Schiphol, The Netherlands 


LARGEST MANUFACTURER OF HY 





share of the trafic. Last year, Pan 
American, Braniff and Panagra cut 
South American fares about 30% for 
excursion groups. ‘The airlines are 
pushing sales in this area with many 
budget tours and packages. 

Eastern Air Lines gained important 
routes to Canada and Bermuda last 
vear with the acquisition of Colonal 
Airlines. Eastern began operating Con 
stellations to Montreal and Bermuda, 
plans to put DC-7B or Super-G equip 
ment on these highly competitive runs 
this spring. 

The U. S. flag carriers continue to 
cxpand their piston fleets to keep up 
with the growing traffic. The long-range 
Douglas DC-7C made its appearance 
last year as Pan American imaugu 
rated the first regularly scheduled non 
stop service from New York to Paris 
Significantly, Pan American put its new 
planes into mixed-class service, pointing 
up an increasing trend toward such 
utilization. 

Braniff began receiving its DC-7Cs 
last fall, put the aircraft on domestic 
routes to meet competition. The airline 
plans to use DC-7Cs on its interna 
tional routes to South America this 
spring. 

Northwest will be flying the DC-7C 
over the Pacific sometime this vear. 

TWA’s prime cquipment during 
1956 continued to be the Super G 
Constellation, but the airline will be 
adding new 1649As to its trans-Atlantic 
fleet this vear. 

Delta received the first of its DC-7B 
order carly this vear, but, like Braniff 
decided to use its new planes initially 
in domestic competition. Some DC 
7Bs will go into Delta's international 
service this year, along with some Con 
vair 440s on Caribbean segments 


Turboprop Equipment 


Turboprop equipment should begin 
showing up on shorter international 
routes in carly 1959. 

Eastern will receive its first Lockheed 
Electras in the summer of 1958 and 
probably will put some into U.S.-Can 
ada and U.S.-Bermuda service after the 
heavy Florida scason is over 

American's Electras will start arriving 
late next vear, and some might eventu 
ally go into New York-Toronto service 
American now flies DC-6 series equip 
ment on this run in competition with 
Trans-Canada Air Lines’ Viscounts, 
faces TCA Vanguards in 1961. 

Braniff has ordered nine Electras and 
could put some of them into South 
American service while waiting for 
straight jet equipment. National Air 
lines has ordered 23 of the turboprops, 
might use some New York to Havana 

All of the U.S. international carricrs, 
except Northwest have committed 
themselves to the big jets 
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Winks a CONTROL TOWERS AND FACILITIES 
FOR ALL AIRPORT NEEDS 





Self-contained 
for small fleids 


~~ 


Auxiliary control 
for large fields 


Portable 


Lightweight 


Custom designed to fill special needs 
Standard units meet many requirements 


Send for brochure describing 


the Wickes custom 


Mounting Ow and standard airport control 
Auxiliary Equipment Shelters , 
\ tower units, 
' 
L. 





Ti j c k eA ENGINEERING AND CONSTRUCTION COMPANY 


Established 1920 
1 2th Street and Ferry Avenve Camden 4, New Jersey 
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Now-Chemical Milling of 
Aluminum & Magnesium! 


The exciting new weight-saving process in 
aircraft manufacture...chemical milling 
...has now been successfully applied to 
magnesium parts at USCM. Widely ac- 
cepted by major airframe producers as an 
ideal method of milling aluminum parts, 
the new process has now been proved 
equally effective with magnesium. 

This development opens up still broader 
horizons for aircraft and missile designers. 
It means that the weight of aircraft can be 
reduced up to hundreds of pounds, with- 
out sacrifice of strength, through chemical 
milling. 

At USCM, both aluminum and mag- 
nesium parts are now being chemically 
milled with precision and economy, on a 
round-the-clock schedule. For complete 
information, write for TECHNICAL 
BROCHURE, or contact our engineering 
department for consultation. 





WHAT IS CHEMICAL MILLING? 


It is the controlled removal of metal by chemistry, by 
masking the part to be treated, then immersing it in an 
etching bath for a precision-timed period. 


WHERE is chemical milling most widely used?... 
To remove unneeded weight in the production of air- 
craft and missile parts. 


WHEN was chemical milling introduced? ...1t has 
been used on thousands of aircraft parts during the last 
three years. 


WHY is chemical milling an advantage? ...Chemical 
milling handles parts with contours and shapes that are 
impossible with machine milling methods, to extremely 
close tolerances, and offers many other unique benefits. 


WHO is the leader in chemical milling? ... The United 
States Chemical Milling Corporation handles a greater 
volume of chemical milling production than any other 
company in the nation. Its new facilities at Manhattan 
Beach now enable USCM to produce an increased vol- 
ume of chemical milling work on a subcontract basis. 


1700 Rosecrans Avenue, Manhattan Beach 4, California 
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Mixed Outlook for Local Service Airlines 


By Katherine Johnsen 


Outlook for local service airlines is 
for a continued fast growth for an in- ‘ z ated 
definite period, but also an uncertain Peal oe Subsidy Pen a 
financial future. se - ene 
Since the first local operation was ccttiaigaliaes 
certificated a decade ago, the industry 1950 160, 425 $8, 067 $12,718 $22,301 


has grown to a $66.8 million business. aan ' a aon por 90.706 on 
The outlook is that it will reach the s . . c : 
$100 million mark within a few years. *1956 641,040 40,477 22,381 | 66,805 
In 1956, trafic and income growth = s «2 eeaaan _— “| 
continued at a high rate: sens aves ean - 23.3% | 8% | 16.7% 
© Passenger revenues of over $40 million 
reflected a 23% increase over 1955, * Estimated 
and were five times more than the $8 
million for 1950. 
¢ Total operating income of $66 mil- 
lion represented a 16.7% increase and 
three times more than the $22 million 


for 1950. | Net 
Tetal Operating 


Route Expansion Passenger Subsidy Operating | income 
‘ e Revenve | income (Before 
The 1956 expansion in routes and Tones) 


service, however, was modest: a ee 
¢ Route miles (unduplicated) increased 
Allegheny $1,758 | $150 











from 27,913 in 1955 to 31,740. 

e Number of stops served went from ithe 1, 207 214 

341 to 359, and the population served eck 

from 53 million to 54 million. 
The subsidy requirement climbed a ceuetiie 1,835 204 

moderate cight percent to $22 million, 

but this was substantially higher than Leke Central 1,219 1,195 16 

the $12 million for 1950. 
‘These two factors point to the in- 

dustry’s continued growth: Nerth Contre! 5,721 140 
lirst, the market for short-haul traffic - 

has barely been tapped by the air car- Oxzerk 

riers. John Floberg, chairman of the icihienin ye 347 

Conference of Local Airlines, says: ; 
“Since the airlines carry less than 2% Southern 1,781 100 

of all common carricr passengers on 

journeys of less than 250 aio fe scems “Socthwont oar _ 

apparent that better service and better Trane tenes 2,735 

equipment create a great likelihood ot _ ' 

continued growth toward a higher per- West coos? 1,009 

centage of that market. Just achieving TOTAL 36,544 

a four percent penctration, for example, (11 months 1956) 

would mean more than doubling the 

current volume of traffic. These figures 

do not even consider the almost unlim- * For 10 months te Nev. 1, 1956 

ited market available in the diversion 

of passengers from our principal com- 

petition—the private automobile—which, 

on the typical local service segment, is 

an extremely formidable competitor.” 
Second, numerous proceedings are Class Aircoach 

underway or contemplated by the Civil 76 38 

Acronautics Board to fill gaps in the ro = 

nationwide route network of local air 88 13 

lines. 86 16 
The trend to chminate interme 75 47 

diate stops on trunk routes continues os = 

CAB cases include 74 

e Seven States Case, covering the Da 03 

kotas-Nebraska-Kansas general area. 62 

Braniff Airlines, Western Airlines and 

Northwest Airlines plan to drop stops in 


Central 1,887 | 26 


*Mohawk 3,626 517 311 


2,892 "W 


32,840 








eUUeUeeUUlUeue 
ae VGeeUvevevule vee 





Note: First class yield has been adjusted to include all traffic other than coach. 
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this area. Several local lines are ready 
to extend their routes from the east, 
south, and west into the area. These 
include Frontier Airlines, North Central 
Airlines, Ozark Air Lines and Central 
Airlines. A Board decision is expected 
carly in 1957. 
e Great Lakes case, covering the Michi- 
gan-Ohio-Indiana-Illinois general area. 
The CAB has proposed that American 
Airlines, Capital Airlines, Delta Air 
lines, and Trans World Airlines drop 
points. Lake Central Airlines, Alle- 
gheny Airlines and North Central are 
involved in the case and could move 
into points dropped by trunk lines. 
e Montana Service case, covering thc 
Pacific Northwest-eastward area, and in- 
volving West Coast Airlines and 
Frontier Airlines. 

fli h @ Pacific Northwest-Southward case, in 
eee lg t volving Southwest Airways, Bonanza 
te ted Airlines, and West Coast Airlines. 

s e Northeast case, covering the New 

li England area, involving Mohawk Air- 
mMiiu10Ns lines and Allegheny. Northeast Airlines, 

f i] since obtaining a New York-Miami 
or mies route, is inclined to drop its local serv- 
ices in the arca. 

Eventual expansion of local service 
operations in the Florida and South- 
west arcas also is expected. 

The route expansions will add to the 
industry's financial problems and_ take 
it further away from the goal of self- 
sufficiency. It is estimated that pro- 
posed extensions could increase the to- 
, ie tal industry subsidy requirement by $20 
Flight tested by millions of rugged air miles flown by the finest commercial million annually. 
and military aircraft. Pastushin Fluid-Tight Rivets automatically seal them- 
selves when they are driven, without the use of conventional sealants. Re-Equipment Burden 

Sealing is accomplished by the use of a soft aluminum sleeve which Another major problem facing the 
extrudes into any wall cavity as the rivet is being driven. industry is its re-equipment program. 

Pastushin Rivets are available for immediate delivery —Here is just a Replacement of the flect of 150 DC-3s 
partial list of users: with a more economical aircraft has long 
AMERICAN ALKLINES, INC. NORTHEAST AIRLINES, INC, been recognized as a “must.” 

BHANIFF AINWAYS, INC. PAN AM WORLD AIRWAYS, INC At a 65% load factor—the theoretical 
CALIFORNIA EASTERN AVIATION, INC. SABENA BELGIAN WORLD AIRLINES maximum the DC-3 would still vield 
CANADIAN PACING AILANER LTD, SCANDAL AILINE ETD passenger tevenaes of only $1.9 cents 
nent ain Lens suiamundaiiien: dit one per mile. Other commercial revenues 
RASTENG AlN |g0eme. WNC. satan: aeeanieee would raise this to 87.5 cents. The mini- 
PACIFIC SOUTHWEST AIRLINES UNITED AIR LINES, INC. mum operating cost is $1 per mile. 
JAPAN AIR LINES WESTERN AIR LINES, INC. “The consequent gap,” Floberg says, 
KLM ROYAL DUTCH AIRLINES USAF INSTALLATIONS “will invariably have to be filled. by pub 
NATIONAL AIRLINES, INC USNAS INSTALLATIONS lic service revenues in the form of gov- 
as crnment subsidy.’ 

“1 Pastushin Fluid-Tight Jacketed Rivets are A. one-for-one replacement of the 


r 
; 1 available for use with automatic machines and DC-3s with a $500,000 aircraft would 
1 ti npicnae ig tapings aay mle es 
1 . ypes give absolute Fluid- $75 million. 

| 





Tight construction. The Pastushin Repair Kit is : Yan . 
1 available for field applications. Ask for Bulletin lhe cost of the Fokker F-27 is $540,- 


Loe OPA-3, which gives full instructions for its use. 000 with accessories. ‘To be produced 


by Fairchild Airplane and Engine Co., 
| Write for Slug Rivet catalog P1-5 and No, PA-3 it is considered by Floberg as the only 


| for details on the Pastushin Repair Kit. replacement prospect at this time, al- 
though Douglas Aircraft Co. is working 


B PASTUSHIN INDUSTRIES, INC. on designs for another short-haul plane. 





"$651 WEST CENTURY BOULEVARD, LOS ANGELES, CALIFORNIA _ Last year four carriers placed orders 
and options for 44 F-27s scheduled for 


1957 and 1958—an invest- 
ment of $23.8 million. West Coast or- 
dered four with four options; Picd- 











PASTUSHIN AVIATION CORP., | HAWAIIAN AIRMOTIVE, LTD., delivery in 


Honolulu, Howaii 


Affiliate Companies 


los Angeles, California 
DEVELOPERS AND MANUFACTURERS OF AIRCRAFT FASTENERS 
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mont, twelve and twelve options; 
Frontier, four and two options; Bon- 
anza, three and three options. 

Two developments promise to case 
the industry's financial position: 
© Profit allowances. After long and per- 
sistent protests by the industry that 
CAB cost and profit allowances have 
been inadequate, the Board has ordered 
an investigation “to determine whe 
ther the rate of return or profit element 
currently allowed . . . is generally fair 
and reasonable and if not, to determine 
a fair and reasonable rate of return 
or profit element for the local service 
carriers as a class.” 

The order was issued in the face of 
possible congressional hearings and was 
interpreted by some as a step to fore- 
stall one. The industry is prepared to 
take its case to Congress in hope of 
pressuring the Board into action. Flo- 
berg told a House subcommittee last 
summer that: 

“In spite of 10 vears of progress 
growth and constantly increasing public 
service, there is no history of financial 
reward for the local service industry. 

“None of the 13 local airlines has 
ever paid a dividend, and yet none has 
large financial reserves capable of sup- 
porting the impending, absolutely essen 
tial re-equipment program. . . . ‘There 
has never been a year when the indus 
try has had an carned surplus.” 
¢ Equipment sales. ‘The major item on 
the local lines’ legislative agenda is a 
measure that would permit thcm to set 
aside earnings from equipment sales 
for the purchase of new equipment. In 
cases involving Pan American World 
Airways and Trans World Airlines, the 
CAB established a policy that carnings 
from equipment sales offset subsidy. 

The outlook for enactment of the 
equipment sales legislation is excellent. 
The measure passed the Senate last 
vear, but opposition in the House de 
laved action until Congress adjourned. 
The opposition was based on the claim 
that the measure would result in a 
“windfall” to a few international car- 
ricrs, and be of only minor value to 
the local lines. 

Other proposals to improve the local 
service lines’ financial status include: 
© Access to high density traffic points. 
There is strong pressure from Congress 
for the CAB to extend local routes into 
the larger cities. 
¢ More favorable distribution of inter- 
line ticket revenues to the local service 
lines. This was advocated by former 
CAB member Joseph Adams. 

The local lines are apprehensive of 
CAB’s investigation of trunk line fares 
—which seems likely to lead to com 
pulsory reductions. Since they serve 
many of the same points, the local lines 
feel that they would have to follow 
through with similar reductions. 

Floberg says the investigation has 
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developed serious repercussions in the 
money markets where the local airlines 
hope to find support. 

“Not only does its history 
in some quarters to a suspicion that 
this is an industry where profits—not 
‘excess profits’ but any profits— are for- 
bidden by government policy, but talk 
of ‘excess profits’ and the implication 
of inevitable reduction im airline § rev 
enues makes the skeptic fear that the 
suspected policy is irreversible.” 

Arguing for more lenient treatment, 
Floberg emphasizes these points 
@ Local lines return $14 to $15 mil 
lion annually to the federal government 
—over $3.3 million in transportation 


give rise 


taxes; $832,280 in fuel taxes; over $2 
million m payroll taxes; about $5 muil- 
lon in postage from mail generated. 

@ Local lines contribute to national 
defense as available airlift for the mih 
tary services in an emergency. ‘The 
plane maintenance and operating cost 
und the personnel cost of the industry 
approximates $30 million annually 
emer of local service, many small 
towns in the U.S have the same 
aircraft trafhe volume as major 
cities. There is comparable trafhie at 
Yakima, Wash. and Copenhagen; 
Iresno, Calif., and Frankfort; Ontario, 
Calif., and Paris; Pendleton, Ore., and 
Nice; Evansville, Ind., and Hamburg 


now 
world 





NEW! 
Oakite SATUROL 


dissolves carbon, gum, 
grease from engine parts 
fast! 


important extra advantages. 





It’s the quick way to clean up aircraft power plants. After tear- 
down, place everything in a tank-immersion basket—cylinders, 
heads, valves, rods—and dunk the whole works in a tank of 
Oakite Saturol. Leave for just a short while, then lift out and 
rinse off with water or kerosene. Gasket compound, sticky gunk, 
tough carbon deposits are completely dissolved and get floated 
off in the rinse, leaving clean, bare metal. 


No worry about mixing parts made of steel, aluminum, mag- 
nesium or any alloy. Oakite Saturol is safe on all metals. High 


flash point, minimum fuming and a floating vapor seal give you 


Ask your local Oakite Technical Service Representative to 
demonstrate this brand new cold-immersion solvent. Or, for 
more details about Oakite Saturol, write to Oakite Products, 
Inc., 55 Rector Street, New York 6, N. Y. 


Export Division Cable Address, Ookite 


Technical Service Representatives in Principal Cities of US and Coneda 
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By L. L. Doty 


Washington—Air cargo business improved substantially in 1956. Although 
the volume of freight handled again fell short of the growth potential, greater 


market penetration in 1957 is expected. 


In a year of stable expansion, air cargo reflected the growing demand for 


faster distribution of goods. 


However, most cargo officials admitted the air- 


lines were lagging far behind in capturing their share of the freight market. 
One airline estimated the airline industry is handling less than one- 
thirticth of one percent of intercity cargo traffic. 
l'reight ton-miles handled by all U.S. domestic and international airlines 
in 1956 climbed 14% over the previous year, a disappointing gain compared 
to the 19% increase in 1955, ‘Ton-miles of all freight handled in 1956 totaled 


446 million, air cargo accounting for 437 million. 


million, express 55 million. 

Industry spokesmen claim the high 
freight rates will prevent any substantial 
breakthrough during the next few years. 
They add: “We can’t cut rates until 
high operating costs are sliced by the 
use of more economical cargo aircraft.” 

This enigma places the airlines im a 
weak competitive position against the 
railroads, Average freight charge by the 
scheduled airlines is 22 cents per ton- 
mile with all-cargo operations drawing 
i8 cents. ‘This compares to a railroad 
Class | freight rate of 2.5 cents per 
ton-mile and a truck rate of six cents. 
This leaves the airlines but one sales 
speed 
Harris, director of cargo sales 


wedge 


YJ 
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Mail ton-miles were 154 


for American Airlines, has charged that 
rates and better airfreighters 
won't do the entire job. He 
the industry of failing to develop a sales 
technique based on sound cconomic 
knowledge of transportation 
relation to other aspects of production, 
distribution and inventory control 


low cI 
ACCUSES 


costs m 


Renewed Emphasis 


Capital Airlines’ cargo sales head, 
Guy Springer, echoes this view and has 
declared, “airfreight is no longer a 
means of carrying orchids but is a day-in 
and day-out method of cargo transporta- 
tion that can have a dramatic cffect on 
distribution,” 


Last year, the Air ‘Transport Assn. 
placed a renewed emphasis on air cargo 
sales and promotion through the or- 
ganization of air cargo committees 
within the Air ‘Traffic Conference. 

But most cargo officials held high 
rates as the roadblock to greater freight 


‘expansion. ‘They see little hope of an 


carly reduction in air cargo charges and 
look to deferred freight and special 
commodity and directional tariffs as the 
only immediate means of attracting new 
Lusiness 


New Equipment 


I'wo hopeful prospects for the air 
lines lic im the railroads’ recent move 
to hike some freight rates by 15° and 
a gradual trend among the scheduled 
airlines toward the replacement of the 
uneconomical C-46 and DC-4 airfreight 
crs with the less costly DC-6A and Lock 
heed 104911. 

Mlying ‘Viger Line will begin Con- 
stellation airfreight service next month 
with the first two of the 10 Lockheed 
1049H1s it has on order, Robert Prescott, 
president of the airline, told Aviation 
Week that the “Connics will be the 
first real test of air freight business.” 
He forecast a slow first six months but 
predicts the second half of 1957 will be 
the biggest six month period in the 
company's history because its flect of 
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five DC-6As and 10 1049Hs will then 
be in full operation. 

Direct operating costs of the DC-6A 
are about 30% less per ton-mile than 
cither the C-46 or DC-4 and an even 
greater saving is expected from the 
1049H airfreighter. 

However, Riddle Airlines expects in 
creased success from its C-46s as a re- 
sult of a conversion to the T category 
of the aircraft which will increase pay- 
load by 2,000-Ib., and increase speed 
from 225 mph. to 230 mph. at 9,000 ft. 

California Eastern has three 1049Hs 
on order, Seaboard and Western five 
and U. S. Overseas Airlines, two. All or- 
ders are to be delivered this year. Resort 
is presently operating two 1049Hs. 

United Air Lines began DC-6A all- 
cargo service in July of last year with a 
flect of five of the airfreighters in addi- 
tion to eight all-cargo DC-4As. Ameri- 
can Airlines operates all-cargo flights 
with seven DC-6As and six DC-4As. 


Jet Freight 

The jet age will prove a bonanza to 
the scheduled airlines since cargo ca- 
pacity of the Lockheed Electra in pas- 
senger service will be 2,000 Ib. and 
the Boeing 707 will accommodate 44 
tons of cargo in addition to its passenger 
payload. 

In July, Flying Tiger's Robert  Pres- 
cott stated he had consulted with Boe- 
ing on the possible use of the 707 jet 
transport for cargo operations and that 
an operating cost figure of 34-4 cents a 
ton-mile had been discussed for a 75,- 
000 Ib. payload over an 800-mi. run. 
California Eastern in November placed 
an order for four Convair 880 jet trans- 
ports 

Meanwhile, cargo men would like to 
see commercial application of such 
freighters as the C-132 or C-133 to all- 
cargo opcrations 

Most airlines have found that all 
cargo operations are a marginal enter- 
prise at best, showing little profit even at 
today’s high rates. On the other hand, 
the transportation of cargo on passenger 
planes on an added cost basis has proved 
to be an economical operation. In addi- 
tion, citics not vustifving an all-cargo 
service ne provided a daily scheduled 
freight service when passenger aircraft 
are used im cargo service 


Rate Conflict 


This problem could cause a sharp 
split between scheduled airlines cer- 
tiicated for both cargo and passenger 
and the all-cargo airlines. In November, 
the Flying Tiger Line asked the Civil 
Acronautics Board for permission to 
raisc present minunum freight rates by 
3% because of increased operating costs. 
American Airlines immediately asked 
the CAB to dismiss the petition 

One airline official accused the pas- 
senger airlines of wasting cargo space 
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on passenger aircraft and pointed out 
that less than one-half of the available 
cargo space is being used. If 50% of 
this unused space had been filled with 
cargo, he maintained, the airlines would 
have realized an additional $80 million 
in gross revenues last year. 

The airlines would like to get morc 
of the military cargo business and last 
year the Air Traffic Conference passed 
a resolution authorizing their Joint Air 
line Military Ticket Offices (JAMTO) 
to handle cargo business as well as pas 
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senger and commercial air movements 
for military installations. 

In Fiscal Year 1955, trucks received 
52% of the military cargo business with 
the railroads taking. 44%. ‘The small 
balance was shared by barge and steam 
ship lines, Railway Express and the 
airlines. 

In June of last year, Resort Airlines, 
Capitol Airways, Riddle Airlines and 
American Air Export and Import Air 
lines were successful bidders among 14 
carriers for a total of $15.5 million in 


AMERICAN CARGO LOADING OPERATION 


a ey 


Oy 


UNITED DC-6A CARGO PLANE 
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Air Cargo: 1966—1966 
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6,561,148 
49,882,572 
14,314,808 
47 461,228 

















+ Main Preight Activity Under Legelr Contracts 


tt Estimate 
t Unavailable 


Logair contracts for the Air Materiel 
Command in Fiscal 1957. AMC holds 
options to extend contracts to Fiscal 
Years 1958 and 1959. 


Slick, Tiger Renewals 


Slick Airways and Flying Tiger Line 
last year won a five year renewal of 
their operating authority in a Civil 
Acronautics Board decision on the cast 
west portion of the airfreight renewal 
case. At the same time, Slick, Flying 
‘liger Line, Riddle and American Ex 
port and Import were given rights to 
carry air mail and air express for the 
first time 

American Airlines again lead in air- 
freight activities during 1956 with air 
freight revenues totaling $15.8 million 
for the vear. ‘The airline flew 74 mil 
lon ton-miles of cargo and expects 100 
million this vear. American will take 
delivery on three additional DC-GAs 
this vear to imerease its total daily lift 
capacity to 400,000 Tb 

The airline put increased emphasis 
on airfreight activities by upgrading the 
cargo section to departmental status 
with the clection of Samuel Dunlap as 
vice president of cargo. Deferred air- 
freight was introduced by the airline last 
year. 

United Air Lines flew an estimated 
51.3 million freight ton-miles in 1956, 
a 27% increase over 1955. R. L. Man- 
gold, manager of cargo sales, forecasts 
u 5-10% increase during 1957, a lesser 
increase in air mail ton-miles and no 
substantial increase in express volume. 
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Trans World Airlines carried 24 mil- 
lion ton-miles of airfreight in 1956, a 
drop of one percent over previous years. 
Air express increased 7.5% and air 
mail and first-class mail, accounting for 
14 million ton-miles, declined 3.4%. 

On the airline’s international routes, 
air cargo ton-miles totaled an estimated 
9 million ton-miles, an increase of 8.8% 
over the previous vear. S. KE. Russ, 
I'WA cargo sales manager, plans to 
emphasize air cargo through education 
ay part of his 1957 program. He said: 
“TWA will trv to show the business 
community the true economics and ad 
vantages of air freight.” 


Riddle Doubles Volume 


Riddle Airlines recorded an increase 
of more than 100% in ton-miles han 
dled during 1956 and is forecasting a 
volume in excess of 70 million ton- 
miles for 1957. American Air Export 
und Import Co. is devoting its main 
efforts to its Logair contract and is 
now operating 3.8 million ton-miles 
monthly with 14 C-46s. 

Flying ‘Viger Line held second place 
among all carriers in freight ton-miles 
handled. During 1956, the airline car 
ried 67.6 million ton-miles of cargo 
compared to 52.4 million in 1955. De- 
ferred freight was introduced and 
2,000 Ib. of this type of cargo was 
handled during June, the first full 
month it was in effect. By the end 
of the vear, deferred freight had 
jumped to approximately 30,000 Ib. per 
month 








118,219,756 


Slick Airwavs carried 49.4 million 
ton-miles of cargo in its common Car- 
rier operation in 1956, a new company 
record. According to John Muhlheld, 
Slick vice president of sales and traffic, 
total revenue miles last month reached 
4.3 million, a 45% increase over last 
January. 

Gross revenues for the year rose to 
$2? million, almost double 1955's $12.5 
million gross. Shick President Robert 
Smith credited last vear’s improvement 
to an increase of 40% in_ ton-miles 
flown and to the flect of six DC-6As 
which he termed “a more cconomical 
aircraft on relatively long hauls.” 

Last month Slick inaugurated the 
Skv-Van, a system of furniture moving 
by air through the use of large alumi- 
num contaimers. 

Eastern Air Lines handled 14,672,350 
ton-miles of freight during the year. 
Frontier Airlines led the local service 
carriers in cargo and mail transported 
with 645,370 ton-miles of freight and 
343,405 ton-miles of air mail. North 
Central Airlines led the air express field 
by moving 361,346 ton-miles of express 
during the vear. 

Internationally, the 
passed the | billion ton-mile mark in 
freight carried for the first time. The 
International Civil Aviation Organiza- 
tion reported slightly over | billion ton- 
miles of freight were handled by th« 
carriers last vear compared to 910 mil- 
lion in 1955. Mail ton-miles climbed 
from 260 million in 1955 to 280 mil- 
lion in 1956. 


world’s airlines 
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FABRICATING A TITANIUM SECTION AT CHANCE VOUGHT AIRCRAFT, 


how MEET saves weight—boosts performance 


in the CRUSADER... 


Chance Vought’s sleek Navy fighter, the 
F8U-1 Crusader, combines a powerful 
engine and a trim, lightweight airframe 
in which titanium is used extensively 


Engine and aerodynamic heating of 
supersonic aircraft, like the Crusader, 

demand high-strength titanium alloy sheet. 

It was REM-CRU which developed many of 
the successful alloys now in use, and estab- 
\ lished the manufacturing techniques 
——i which led to tonnage production. 


You can depend on REM-CRU for 

i all standard mill products... in a wide 

-~ variety of sizes, shapes and grades, 
‘i including high-strength, weldable alloys. 


Rem-Cru Titanium, Inc., Midland, Pa. 
FINAL INSPECTION OF TITANIUM TAIL CONE FOR THE F8U.-1. » 


Write Dept. A-2 for the Rem-Cru Review—a free 
REM Cc periodical presenting the latest data on titanium, 
-CcRU 


Sales Offices 3338 South Malt Avenue, Los Angeles 22, California « 4501 W. Cortland Street, Chicago 39, Illinois 


World's Most Versatile Metal 


« 405 Lexington Avenue, New York 17, WN. Y. 
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EET packaged silence 


COMPLETE 


FROM DRAWING BOARD 
TO FINISHED 
INSTALLATION 


For over a half century Maxim has been 
the pioneer company and the consistent 
leader in the development of new and 
better silencing equipment. One of the first 
to offer silencers for jet engine testing, 
Maxim is now in a position to offer com- 
plete “packaged” engineered silencing. 
Maxim will provide the entire solution of 
silencing problems from original design 


all the way through to the finished erec- 
tion, buildings and all (or in part, of 
course, if desired). 

Maxim has recently, through intensive 
research in this specialized field, created 
dramatic improvements in the design and 
effective operation of jet engine silencing. 
More than ever, if you have a silencing 
problem, it pays to call Maxim. 


THE MAXIM SILENCER COMPANY 


Subsidiary of Emhart Manufacturing Company 
115 HOMESTEAD AVE., HARTFORD, CONNECTICUT 








Nonsked Prospects Improve 
Despite Adverse Court Decision 


Prospects are good for a substantial 
improvement in nonscheduled airline 
business this year aespite a major set- 
back last July that threatened to strip 
the carriers of their temporary classif- 
cation as supplemental airlines. 

Offsetting this setback were a remark- 
able safety record continued through 
1956 from the previous year and the 
iward of military charter contracts for 
international service. ‘These brought 
new promise to an industry that has 
struggled for 10 years to attain legal 
recognition. 

The 1956 achievements followed a 
Civil Acronautics Board cndorsement 
late in 1955 that recognized the 
irregulars im air transportation and al! 
but placed legal status in their grasp 

At that time, the Board granted 45 
nonscheduled airlines temporary author- 
ity to operate as supplemental Carricrs 
until the complicated Large Irregular 
Case was scttled. 


Status Unresolved 


In July, however, a U. S. Court of 
Appeals judgment vacated the Board's 
decision and questioned its right to 
issue exemptions for supplemental op- 
erations. The ruling was a victory for 
the scheduled airlines. 

The nonscheduled airlines have not 
reverted to the irregular air carricr 
authority under which they have oper- 
ited since their inception 11 years ago, 
ind the CAB asked the Appeals Court 
to stay its judgment until after the 
Board can reach a decision of its own. 

In a separate move, the carriers have 
protected themselves against a denial 
of the CAB petition by obtaining an 
extension of the time allowed to request 
1 review of the Appeals Court decision 
by the Supreme Court. This has al 
lowed the nonscheduled airlines to 
maintain a flimsy hold on their supple- 
mental status. ‘Their ultimate status is 
not likely to be resolved until summer 

The scheduled airlines brought the 
case to the Appeals Court when the 
CAB refused to amend its original de- 
cision granting the supplemental carriers 
withority to operate no morc than 10 
fights a month between two given 
points. It was this 10 flight rule to 
which the scheduled airlines principally 
objected. 

The scheduled airlines now ask 
that the status quo of the supplemen 
tal carriers be maintained until all is 
sues are decided at onc when the 
Board makes a final 
Large Irregular Case. 

In its decision, the Appeals Court 
did not question the CAB authority 


timc 
decision in- the 
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but the way the authority was granted 
The Court said the CAB failed to prove 
that it would be an undue burden to 
require full certification proceedings for 
the supplemental carriers 

Ihe complicated legal proceedings 
that threatened to retard the progress 
of the nonscheduled airlines did not 
halt their aggressive trafhe expansion 
programs during the year Six-month 
military contracts enabled some carriers 
to plan intelligently and project aircraft 
distribution, utilization, overhaul and 
maintenance for the first time 

An estimated 157 million ton-miles 
were produced during the year under 
these contracts which involved 3,390 
Pacific flights and 1,960 Atlantic flights 
len supplemental carriers assigned au 
craft last vear to DEW Line operations 

On the domestic carriers 
performed 421 operations involving onc 
aircraft under military con 


scene, 29 


or more 
tract 
The over-all safety 
supplemental carricrs was 1.4 billion 
passenger revenue miles without a 
passenger fatalitv. The National Safety 
Council recognized the two associations 
for the first time last vear by conferring 
its annual honor award on cach group 


record for the 


Internal Troubles 


Vhe supplemental carriers were beset 
with internal troubles during the year. 
In November, the Air Coach ‘Transport 


Assn. was split when a dissident 
group headed by Amos Heacock and 
United States Overseas 


supported by 
Frans American combine 


Airways, the 
and others, seized control of the 
ciation. The coyp took place at a time 
when the organization appeared to be 
making headway under the cohesive 
leadership of President A. J. Rome 

Karlicr in the year, Slick Airways 
and Flying ‘Tiger Line, having been 
certificated for scheduled cargo service, 
withdrew from the Independent Mili 
tary Air ‘Transport Assn. to join’ the 
Air Transport Assn. 

Speculation Was strong during the 
vear that the CAB would refuse to 
renew its exemption to ACTA author 
solicit: charter 
Certificates 


associations for 


asso 


izing the association to 


business for its members 
were renewed to both 
one year, however, and ACTA launched 
m aggressive sales program to replace 
the more cautious and diplomatic ap 
proach advocated by Rome. Meanwhile, 
Rome and seven directors had resigned 
from ACTA and four airlines left the 
organization to join and restrengthen 
INIATA. The carners were General Air- 
ways, Los Angeles Air Service, Meteor 


\ir Transport and Modern Air ‘Trans 
port 

Grove Webster was clected president 
of IMATA, and the group reaffirmed 
its onginal pol ics and objective » and 
cmphasized the development of com 
mercial charter traffic as well as military 
trafic. ACTA is leaded by an executive 
Committe 

Roster of membership of both asso 
tentative at best 
Board must 
member's application for 
supplemental status, Early this 
CAB examiners recommended that 31 
of the applicants be authorized as sup- 
plemental carriers. ‘This would leave the 
two groups at about equal strength In 
July, CAB Counsel James L, Deegan 


since the 
finally 


citions 1s 
Civil Acronautics 
rule on cach 
ycar, 
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| ARRESTED BRIOLE | 





AAE Bridie Arresting Gear in use. Note that the bridle lands safely 
on deck, | diately after disengog from the cotapulted plane 








Anesting a bridle... 


A bridle and a supersonic jet fighter go together like a horse and 
bulldozer. But a bridle is used every time such aircraft carriers 
as the U.S.S. Forrestal launch a jet. A bridle in Navy terms is a 
steel cable used in connection with a steam catapult. Not long 
ago every time a jet took off from the deck of a carrier a bridle 
went into the sea. With it went $200 of the taxpayers’ money or 
approximately $200,000 on an average training cruise. 

All American Engineering believed that because bridles—and 
money —had always gone over the side when an aircraft was 
launched there was no reason why this should always be so. All 
American’s engineers went to work on the problem and the bridle 
arresting gear was the result. Now bridles are saved and used 
again and again. 

Engineers who want to solve the problems of the Armed Forces 
and industry by doing what’s never been done before, contact 
Walt Jones, Personnel Manager, All American Engineering 
Company, Box USS 2668, DuPont Airport, Wilmington 5, Del. 


¢ e ‘ r 
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had recommended that 33 of the 54 
applications be denied. 

At the same time, Decgan proposed 
these criteria to determine a carrier's 
right to supplemental status: 

e Sufficient financial resources. 

© Carriers guilty of any previous major 
violations should be eliminated. 

e Carriers whose operating authority 
has been revoked at any time should 
not qualify. 

@ Carriers who have not been operating 
in cither 1955 or 1956 should not be 
considered. 

In August, the CAB Office of Com- 
pliance asked for suspension of operating 
authority of four airlines in the five 
airline Trans American combine for 
continued violation of a CAB order 
issued in July, 1955, ordering the non 
scheduled airlines to halt operations of 
a frequent or regular service. The Office 
of Compliance charged the four air- 
lines with operating regular service. 

The airlines involved were Trans 
American Airways, Twentieth Century 
Airlines, Trans National Airlines and 
Hemisphere Air Transport. Trans Amer- 
ican appealed the revocation, and the 
group continued to operate pending a 
court decision. Later in the year, the 
CAB revoked the operating licenses of 
Penisular Air ‘Transport and Acro 
Finance Corp. for economic violations 
of the law. The two carriers also were 
under fire for safety violations. 


Air Exchange Operations 


Both ACTA and IMATA are au- 
thorized to operate the air charter pro- 
curement facility known as the Air 
Exchange. This permits the two associa- 
tions to coordinate and bid on civil and 
military air trafic movements on behalf 
of members. The two air exchanges be 
came effective in January 

Other privileges obtained from the 
CAB decision at that time were: 

e Right to operate unlimited domestic 
cargo and passenger charter service. 

e Authority to operate a maximum of 
10 flights in one direction between any 
two points for individually ticketed 
passengers or waybilled cargo. 

e Authority to operate charters for 
= service on international routes. 

e CAB stayed sections of its de- 
cision on international operations for 
White House review. Although White 
House approval is not necessary, the 
action was taken because of the effect 
any decision might have on interna- 
tional affairs. By carly this month, the 
White House still had not rendered 
an opinion. 

At the same time, 45 irregular carriers 
received interim authority to operate 
as supplemental airlines with the fore- 
going operating rights. Continental 
Charters, Carribean American Airlines 
and Economy Airlines were refused 
supplemental authority because they 
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United States Aircraft Engaged in Air Transportation 


Irregular Air Carriers, Domestic and International Service* 
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failed to file operating statistics. If the Riddle Airlmes and Slick. Airways. view the North American case and up 
latest CAB examiners’ recommenda In February, the Board turned down — held a lower court ruling that granted 
tions are accepted, the number of a Trans American request for exemp- North American Aviation an mjunction 
authorized carriers would be shaved to — tion to operate two flights daily between — restraming the airline from using the 
31 (see chart on page 145). New York and London, Paris, rank North American name. American An- 

American Air Export and Import Co furt, Rome at aircoach rates substan lines also filed complaints, and the 
was certificated as a scheduled cargo — tially lower than current fares Supreme Court decided last month to 
airline in 1956. Other cargo airlines The celebrated North American hear the case. Meanwhile the irregular 
holding scheduled certificates are Acro name case came to a climax in April carricr switched to the name ‘Trans 
vias Sud Americana, Flying ‘Tiger Line, when the Supreme Court refused to re American 


ANOTHER “Operation Successful” 
with Yederad Aircraft skis! 


The major concepts 
in the development of aircraft skis 
during the past quarter of a century 
resulted from the ingenuity and experience 
of FEDERAL AIRCRAFT WORKS. | 


The logical people with whom to con- 
sult on proven, correct design and Z| cd. | AIRCRAFT 
construction of aircraft skis for 

modern aircraft. WORKS, Inc 


3456 NO SHINGTON ‘MINNEAPOLIS 17. MINN 
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Scope pattern of receiver ovtput 
with 50 microvelt MCW signal in 
the presence of precipitation static. 
Signals less then 2,000 microveolts 
ere not readable. 


Scope pattern ef same receiver 
output with same signal input and 
Heever Medel 10018 inserted in 
the entenne circult. Buried intelli- 
gence hes been preserved by re- 
moving the interference. 


% 


/ 


“There must be some way 
to beat this static!" 


There is! If this aircraft were equip- 
with a Hoover 10018 Interference 
lanker, the pilot could read the 
tower loud and clear despite the pre- 
cipitation ‘‘noise’’ which is now 
woes his radio reception. He 
would get reliable reception under 
adverse conditions—-when he needs 
it the most. 


Extensive tests of this unit by mil- 
itary and our own laboratories demon- 
strate remarkable communication 
improvement in the presence of the 
impulse static auemelie encountered 
in modern high altitude, high-speed 
aircraft. 


The Hoover Interference Blanker 

compact in a 4% ATR package 
weighing 9 pounds and using either 
28 VDC or 115 VAC prime power — 
markedly increases the performance 
and reliability of your vital elec- 
tronic navigation, direction finding 
or communication equipment. For 
complete engineering information, 
write to Department B-1. 


« - 
ATTENTION ENGINEERS 


Hoover Electronica offers you a unique 
opportunity to work in a wholesome en- 
rironment that enables you to exploit your 
creative talents and help you grow in your 
profession. Write to Personnel Director. 


HOOVER ELECTRONICS CO. 


3640 WOODLAND AVE. * BALTIMORE 15, MD. 
Subsidiary The Hoover Company 


Picture above shows this same sig- 
nel after receiver goin has been 
increased about 50 times. Signals 
aslow as 5 microveolts are readable. 


ti 
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Jet Age, Growth Strain Airports, Airways 


By Cecil Brownlow 


Washington—Appcearance of Amcer- 
ica’s first commercial ject airliner 
scheduled late next year combined 
with growth of air transportation is 
creating a chain reaction of costs and 
problems for airlines, airport opera 
tors and government agencies. 

‘To prepare airways and airports to 
cope with these problems, this is what 
is being done or must be done: 

e Admittedly-antiquated trafic control 
system is undergoing a three year period 
of intense modernization at an estimated 
cost of $246 million. ‘Whis still will fall 
short of foresecable needs. 
e New or expanded terminal facilities 
ire needed to handle scheduled airline 
passenger trafic which the Civil Acro 
nautics Administration savs will grow 
trom 47 million m 1956 to 101.9 mil 
lion in 1965, 129.5 million in 1970 
¢ Means of ticketing and loading pas 
sengers and baggage aboard a large ject 
airhner, which may carrv as many as 
159 persons, will be necessary without 
schedule and passenger-upsetting delays 
¢ New ground handling techniques and 
equipment must be developed and put 
chased 
eLength and strength of 
needed to support heavy jet transports 
whether present runways are adequate 
for the job—must be decided by airport 
operators and airlines, once Civil Acro 
nautics Board establishes firm jet oper 
iting conditions. 
¢ Effective noise suppressors must be 
provided by manufacturers to fulfill 
their contracts with airlines. 
¢ More space for maintenance facilitics 
capable of handling both jet and piston 
cngine transports may be required by 


runways 


iirlines 

Most urgent 
standard is an air traffic 
capable of mecting the needs of a fast 
expanding transportation system. Air 
lransport Assn. estimates that flight 
cancellations and delavs duc to. traffic 
control congestion over the present svs 
tem cost the air transport industry ap 
proximately $9.4 million annualh 
Charles Lowen, the late CAA adminis 
trator, said cost to the airlines could go 
is high as $22 million by 1965 if the 
present system remamed unchanged 


Three Year Plan 


The into the 
for modernization was begun in’ Fiscal 
1957 when Congress, on Lowen’s im 
sistence, appropriated $40 milhon to get 
a five-vear plan under way 

After the mid-air collision of United 
and ‘Trans World airlmers over Grand 


necd bv evervone’s 


control system 


Move three-vear. plan 
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Canyon last summer (AW July 9, p. 
39), President Eisenhower asked for an 
additional $68 millon to telescope the 
program into threc Congress 
agreed to a compromise addition of $45 
million for a total of SSS muilhon 
Primary purpose of the plan ts to pro 
vide the facilities and manpower needed 
te maintain positive control of all au 
craft flving above 15,000 ft. where the 
commercial and military jet will be 
This means unprovement in three broad 


Vecars 


areas 
@ Radar. 
¢ Communications. 
@ Navigation aids. 

CAA’s Fiscal 1955 budget calls for 
i record $149 million to be spent upon 
navigation facilities alone 

Ihe CAA pushed the ridar program 
into high gear late last when it 
awarded $9 million on contracts for the 


\cal 


purchase of 23 long-range radars im the 
largest single order for clectromics equip 
ment ever placed by the agencs 

Joseph TH. ‘Lippets, director of CAA’s 
Office of Aur Navigation Pacilities, says 
use of long-range radar will enable the 
CAA to increase the mstrument capacity 
of its system by “at least four to one.” 


Narrow Band 


the traffy 
carly this 
number of 


In another step to case 
control burden, the CAA 
month announced that the 
cil communications Channels for traf 
fic control will be doubled through an 
order for 2,580 band com 
munications receivers 


ThArrOwW 


When installed 





























these receivers will permut effective re- 
ception of transmissions spaced 100 ke. 
apart rather than the 200° ke. now 
needed 

CAA Administrator James Pyle savs 
his agency is considermg quadrupling 
the number of channels by providing 
1 separation of 50) ke 

Despite these hardware, 
by far the greatest trafhe control step 
of the vear in September 
when six vears of bitter wrangling be 
tween the vanous aviation factions was 
ended by an Ai Coordinating Com 
mittee decision to adopt Vortac as a 


orders for 


was nace 


common federal airways navigation sys 


tem (AW Sept. 10, p. 39) 


Common System 


Phe compromise decision cally for 
the mtegration of Navy's ‘Tacan with 
cwil VOR and ILS. Plans provide for 
the imstallation of 295 Vortac stations 


by the end of 1959 LOS7 sta 
tions om full operition by 1965 

Phe aw trafic control system is also 
hampered by what Gen, Milton W 
Arnold, a president of the Air 


Transport Assn, refers to as van 


mid for 


Vice 
“our 
ishing airspace.’ 
As an cxample Arnold 
block oft ui between \\ Shington 
nd Springfield Nass 
25,250 sq. am. OF this 
fice 


pom to 


one 
comprising 
Ammold 


from 


SAS, 
only 1,300 sq. nn. ae one 
ty pc of restriction or control 

At least one Senate subcomuniuttes 
ilready is looking military 
practice of blocking out large areas of 


into the 
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airspace for its own usc, with a view 
toward curbing it. 

These restricted areas, plus obsolete 
and obsolescing equipment, place still 
another restriction upon the traffic con 
trol system whose failures are often 
far reaching and costly. Last June 21 
IS a Case In point 

This particular failure, due largely 
to the lack of necessary cquipment, 
came on a day when weather conditions 
were above limits. It began in Wash 
ington and quickly spread to every ma 
jor airway in the Eastern U.S. ‘The 
resultant trafic tie-up forced an esti 
mated 30,000 passengers in the East 
amd Midwest to cancel travel plans, de 
layed 4,754 American Airlines pas 
sengers in’ New York alone. It took 
another airline three days to regroup 
its oe ay and resume operations 

edule (AW July 16, p. 26) 


on sé 


System Obsolescence 


Sheer obsolescence of the present 
system means that the presently-bud- 
geted three-year plan is no cure-all. The 
man named by President Eisenhower 
to find one is Kdward P. Curtis. 

Curtis, special assistant to the Presi 
dent for aviation facilities planning, has 
been charged with these major responsi- 
bilities 
@ Direct a study of the nation’s long- 
range requirements for aviation facil 
ities including airways, navigation aids, 
communications and airports 


@ Develop a comprehensive plan to mect 
these requirements, 
® Recommend such organizational, leg 


islative and budgetary procedures as 
may be necessary for implementation, 

‘The latter responsibility has given 
new unpetus to a move both within 
and without the government for re 
moval of the Civil Acronautics Admin- 
istration from the all-encompassing 
Commerce Department and for its es- 
tablishment as an independent depart 
ment with cabinet representation. 

If this becomes a reality—and it may 
be recommended by Curtis whose re 
port is due sometime this spring—the 
President probably will press Curtis 
himself to accept the cabinet post 

Kisenhower's special assistant savs 
his report also will give airport opera- 
tors “a reasonably accurate estimate of 
the volume and type of traffic they 
should provide for in the next 20 
years 

Lack of any such detailed report to 
serve as an index to future needs is 
the greatest complaint of airport op 
crators and the Airport Operators 
Council. Biggest sore spot at the mo 
ment: future runway needs. 

Will jet transports, with their greater 
weight and landing speeds, be able to 
fit themselves into the present runway 
structure of American airports? 

This is a much debated question, and 
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one that won't be fully resolved until 
after jet transports begin actual oper- 
ation. A definite clue will be provided 
later this year, however, when the Civil 
Acronautics Board hands down its de- 
cision on the conditions for commercial 
jct operations. At present, the answer 
seems to be this: 

© Domestically, jct transports will be 
able to’ operate into and out of the 
major hub terminals with a minimum 
of difficulty. 

¢ International airports may need more 
concrete, 

The amount of difficulty will vary 
from airport to airport, from season to 
season and, literally, from trip to trip. 

‘Temperatures will play an important 
part, since jet engine efficiency de- 
creases as temperatures rise. 

Length of the route to be flown is 
another factor. Almost half the total 
weight of a jet transport loaded for an 
international flight will be in fucl. ‘This 
figure is cut to one-third of the total 
weight for a coast-to-coast flight of 
2,500 mi. 

With their planned cxpansion pro- 
grams, present international airports 
should be able to handle the heavily 
loaded international flights more or less 
on schedule, although temperature may 
have its effect here, too, delaying flights 
from a summer noon to the relative 
coolness of night 


Runway Cost 


The speed and range of the jet trans- 
port may also make it technically and 
economically feasible for such hub 
points as Chicago and Washington to 
become truly international terminals. 
If they decide to do so, they must have 
more runway at a rule-of-the-thumb cost 
of $1 million per 1,000 ft 

As to how much runway is needed 
for specific flights, a preliminary study 
by Boeing Aircraft Co. shows that a 
high-speed cruise flight by its 707 trans- 
port equipped with Pratt & Whitney 
J57 turbojet engines would have a maxi- 
mum range of 1,900 mi. if loaded for 
takeoff from Atlanta’s effective runway 
length of 5,866 ft. 

The same aircraft, contingent upon 
Atlanta observing its average tempera- 
ture of 78K, could fly 2,500 mi. under 
long-range cruise conditions. 

A 707 equipped with the more power- 
ful Pratt & Whitney J75 could, the 
Bocing study shows, fly 2,800 mi. from 
Atlanta at high-speed cruise and 3,600 
mi, at long-range cruise. Most distant 
large hub is San Francisco, 2,448 mi. 

As helpful as such studics may be to 
airport operators, the Airport Operators 
Council says it still cannot formulate 
an accurate yardstick for overall run- 
way needs because the airlines are re 
luctant, for competitive reasons, to dis 
close over just what routes they will 
use their jets. For the moment the 


council appears adamant in its stand 
that pte | get sored tailor their 
designs to fit existing runway lengths. 

Here, it has the strong backing of 
such federal agencies as the CAA and 
of such men as Presidential Assistant 
Curtis. Curtis says: 

“There has been a decided tendency 
in the past to design and build maxi- 
mum performance aircraft on the as- 
sumption that somchow airports will be 
built to accommodate them. 

“Instead of demanding more and 
more concrete, the designers must makc 
maximum use of techniques as boun- 
dary layer and jet flap control to 
improve the takeoff and landing char- 
acteristics of our future planes.” 

This may mean that the manufactu- 
ers must look to such aids for the next 
round of jct transports, but it doesn't 
alter the fact that 707s and Douglas 
DC-8s already are on order without jet 
flap or boundary layer control. 

One airline representative says frankly 
that the situation resolves itsclf to this 
cities that want ject transportation must 
provide the means for the airlines to get 
their jets into and out of their airports. 
Those who don’t won't get the service. 

He thinks most of them will. 

There also is the problem of run- 
way strength. Can existing runways 
stand the heavy takeoff and landing 
weights of ject transports? 

Studies by Boeing and the Civil Acro- 
nautics Administration’s Technical De- 
velopment Center indicate they can. 
The saving factor is the weight-spread 
ing dual-tandem landing gear planned 
for the DC-8 and 707. 

Runwavs at New York International, 
for example, can theoretically withstand 
the weight of 200,000 Ib. from a single- 
wheel configuration as that on the 
DC-3. With a dual-tandem gear, they 
can support 500,000 Tb. 


Actual Weights 


Maximum gross design weight for 
the 707 intercontinental version is be- 
tween 280,000 and 295,000 Ib. 

Other dual tandem landing weights 
mclude Chicago, 252,000 Ib.; Los 
Angeles, 315,000 Ib.; San Francisco, 
420,000 Ib.; and Miami International, 
315,000 Ib. 

The problem of jet noise rests pri- 
marily with the manufacturers. 

Most jet transport orders contain 
a proviso that noise will be reduced 
at least to the level of present-day pis- 
ton engine aircraft. New York, the 
nation’s busiest city, has decreed that 
no jet transport will be allowed to 
land at its three major airports unless 
it has an effective noise suppressor. 

Growing amount of money and 
enginecring talent are going imto the 
development of suppressors—ones that 
can quict a jet engine and still pro- 
vide thrust enough to power the air- 
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defense and industrial products 


NSE Doutans Denver Twice,” 
(en. James M. Gavin 
Irmy Resear nd Development 
ror each military sheation of new 
smentifiic discovers ‘ re many 
parallel de leper for peaceful use to 
improve the alt eomfort and well 


being of pre t iture generations,” 


Will today's 
defense dollars 
buy you 
“mail-by-missile" 
tomorrow ? 


A relentless smentifiic quest is underway 
today in the secrecy of America’s 
laboratories and proving grounds 
The object: to enable missiles to safely 
“reenter” the earth's atmosphere 
before searing supersonic heats reduce 


them to dust 


The problem Is doubly 


mmportant 


while missiles serve 


America’s defense today, 


their real 


future might well be to serve man 
peacefully —as super-fast mail carriers, 
for instance, that span continents and 


circle the globe in minutes. 


The impetus of military research 
programs has generated important 
progress in this quest. Recent Aveo 
research achievernents— in thermo- 
dynamics, metallurgy, advanced 
electronics and inertial guidance, in all 
the sciences that figure prominently in 
“re-entry’’—create hope fora prompt, 


decisive solution, 


Through such experiments as these, 
America stands to gain over and over 
again from its investment in defense, 
For as science forges defense st rength, 
it lays the groundwork for a nation 


prosperous ih peace, 


Engineers Wanted: for top-flight men, 
Crosley offers unusual opportunities to 
explore new scientific frontiers that lead 
to outstanding and rewarding careers. 
Write to Vice President of Engineering, 
Aveo Manufacturing Corporation, 
Crosley Division, 1329 Arlington St., 


, 


Cincinnati 25, Ohio 





* 
SCHULZ 


DESIGNS 
TESTS 
BUILDS 





rvee MZ 


FLIGHT PRESSURE REFUELING 
COUPLING AND NOZZLE - 


Designed and developed in con- 
formance with specifications MIL-N- 
25161 and MIL-C-25162. 


Currently in production for Air Force, 


Navy and Airframe Manufacturers. 


Your inquiries are invited. 


* 
SCHULZ 


TOOL AND MFG. CO. 


425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 


+ 1405 NORTHERN BOULEVARD, ROSLYN, NEW YORK 
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plane. Companies and agencies working 
on the project include the National 
Advisory Committce for Acronautics, 
Rolls-Royce, Bocing and Douglas. 

Bocing already has flight tested onc 
model, and an Air ‘Transport Assn 
spokesman who has followed the overall 
development thinks industry will pro 
vide a relatively-effective, if “crude,” 
suppressor in time for the first jets. 

Next is the problem of airport 
facilities. 

Sir William Hlildred, director general 
of the International Air Transport 
Assn., has complained that something 
has been missing in the coordination 
between those responsible for plan 
ning airport facilities and the airlines 
who use them (AW Sept. 17, p. 35) 

This lack of coordination, Sir Wil 
liam says, is responsible for the ground 
handling chaos that exists today and 
adds unnecessary time to air travel 

Ihe chaos is sure to merease m 
direct proportion to the growmg traf 
fic volume if better communications 
are not established. 

Again, the Airport Operatory Council 
complains that the airlines refuse to 
predict such things as ticket counter 
needs in time for the airports to mecor 
porate these needs into their own plan 
ning. The airlines reply that they 
make their needs known as soon as 
they possibly can without taking unduc 
chances of over-buying space. 


Ground Handling 


Along with the passenger growth 
in general, there will be the problem 
of providing cnough ticket space and 
gates to get 150 passengers comfortabh 
aboard a single aircraft 

Corollary to this is passenger bag 
gage. How do you fit this much bag 
gage into the aircraft m= time for 
takeoff? Present suggestions mclude thy 
use of conveyor belts and pre-loaded 
pods, 

Another facilities problem revolves 
around the best method, or methods, 
to refucl a large jet transport. Most 
planners believe the tank truck 1s on 
the way out, that the answer wall be 
hydrant fuchng 

Trend also is toward fewer pieces 
4 mobile equipment which, m= them 
selves, create a block to orderly pas 
senger flow from = gate to airplane 
Other jetage ground equipment 1 
quirements include 
© Starting equipment. 
© Better maintenance and test cquip 
ment 
¢ Stronger towing cquipmecnt 

In December, the airlines postponed 
“indefinitely” anv industry-wide — ce 
aision on the ground equipment to 
be used. One reason given was th 
need for practical prototype testing 
of the various pieces of equipment 
being offered by the manufacturer 
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OF YOURSELF 


As an engineer, what is 
your purpose in your professional life? 


Are you concerned only with getting ahead of others? Or—are you more 
interested in getting ahead of yourself? 

Do you want to beat the records set by those with greater training or 
different experience than you possess? Or—-do you want to make and 
break your own records? 

Our purpose at Sikorsky Aircraft is to develop and improve what we 
pioneered — helicopters the world’s most versatile means of trans- 
portation. During the few short years since the first meaningful helicopter 
flight, Sikorsky engineers established many milestones in helicopter prog- 
ress. Even before each one was recorded, these same men were working 
with renewed effort to surpass their own achievements, 

If, as an engineer, you recognize and appreciate the challenge that 
exists in the future of rotary-wing aircraft, you know that Sikorsky Air 
craft offers the variety of opportunities you need to be able to outstrip 
your yesterdays by your today. 


We would like to tell you more about our company. We hope, too, that you 
will reciprocate and give us the opportunity to evaluate you. You can do 
this by writing to Mr. Richard Auten at our Bridgeport Personnel Department. 


- 


Sir 


SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORD, CONNECTICUT 





The Douglas X-3, 
used in heat 
dispersion studies. 





With aircraft that top 1000 mph now in military service, the problem 
of heat dispersion gets growing attention from Douglas engineers. 
Once called the heat barrier, science now uses a more accurate 
term, thermal thicket. The faster you fly through the earth’s atmos- 
pheric blanket, the further into the thicket you get . . . 
At Mach 2, twice the speed of sound, a plane’s skin temperature can reach 275°F. 
At Mach 3 it leaps to 650°F, and at Mach 5 hardened steel wilts like lettuce... 
Douglas is attacking this heat problem on many fronts. Air condi- 
tioners powerful enough to cool a theater were tested in the famous 
X-3 research plane seen at left. In current Douglas missiles, amazing 
advancements are being made in the design of heat-resisting mate- 
rials and structures. This knowledge will speed the solution of the 
thermal thicket problem for piloted aircraft. 
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The Douglas Aero-rotor, an 
instrument that blasts out high 
velocity gas at temperatures 
upward of 3000 degrees Fahren- 
heit, helps in research for 
materials to withstand high tem 
peratures and jet velocity erosion 
Other work now on the boards at 
Douglas ranges from designs for 
the practical application of 
atomic power to the complete 
design and building of inter 
continental missiles and even 
includes the engineering for a 
space platform first considered as 
early as 1946. 


Depend on 


DOUGLAS 


Sirst in Aviation 
~—_> 





























LT SUPERIOR FACILITIES 
LT ENGINEERING 
LT CLOSE INSPECTIONS 


KOHLER PRECISION CONTROLS 


for varied applications 


Kohler Co. Factories, 
Kohler, Wisconsin 


You can rely on first quality and prompt 
deliveries when you specify Kohler pre- 
cision controls. Kohler Co. has complete 
facilities in one plant, under unified super- 
vision, and an organization trained in 
sand-casting, forging, machining, plating, 
anodizing, assembling, testing and inspect- 
ing. Confidence in Kohler products has 
been developed through years of experi- 


ence inthe manufacture of plumbing fix- 
tures and fittings, heating equipment, 
electric plants and gasoline engines. 

The Kohler line includes a wide variety 
of valves and fittings for jet engines, 
diesel engines, military, commercial and 
private airplanes, automobiles, trucks, 
tractors, electronic test equipment, agri- 
cultural and industrial machinery. 


Write for information 
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World Airlines Set Expansion Plans 


Profits and progress of major world 
1956 kept pace with the 

Year showed substantial 
ind revenues, though 


airlines im 
1955 
increases mn trafhe 
nations secking to establish then 
flag carners found the road paved with 


boom 


owl 


deficits 
Plans for the 
extensions and mayor equipment addi 


Also on the 


ind con 


jet cra embraces route 
tions to scheduled air flects 
works 1s modernization of old 
struction of new airports 

Major problem still entails negotia 


tion of various bilateral air agrecments 


Argentina 


Argentine government's abolition last 
vear of the state monopoly inv civil an 
transport resulted in the formation of 
four new urlines 
@ Transcontinental S. A., whose charte: 
authorizes both domestic and imterma 
tonal flight Overseas flights are to 
be made with Super Constellations to 

hire-purchase sys 
Cahformia astern 
ind the Bank of America 
flights, fixe CW20-1 
unlikely that 
international 


S¢ he duled 


be acquired on thre 
tem, financed bi 
Aviation, [nx 
kor domesty 
have been acquired. It 1s 
this company will 
flights durng 1957 
visions for Super Constellation 
that 
American pilots during thi 
of thei operation Argentine law pro 
that no Argentine flag plane mat 


begin 
In Hance pro 
provide 
must be piloted bs 


thes pl mcs 


first veur 


vice 
he piloted by a forergner 

@ALA (Compania Acrotransportes del 
Litoral Argentino S.A.) was formed 
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with its capital partly subscribed by the 
Chamber of Commerce of the city of 
Rosario This line will engage m do 
mestic flights only Phe finn plans to 
bus Acro Commanders in the U.S. and 
with the light 
four to six months 

e TACA 
Atlantica 
flights along the coast 
Buenos Air 
months 
e@Lineas Aereas 
kldorado in the 
Misiones, lias 


DCL SCTVICCS twins im 


ANcreo Costa 
domesty 


(Transporte 
will imaugurate 
southwards from 
within the next = six 
Acronorte, based im 
northern province of 
theady begun services 
wnong northern cities and plans to add 
flights to Buenos Aires. It 1 
operating with Beaver, Cessna 180 and 
10 and Beech Bonanza cquipment It 


Acro Commander 650 


currenth 


plans to buy two 
mthe ULS 
Phere are, mn 


iddition 9 wunsched 


uled air taxi service mm Operation 
most of which prov ide for both passen 
gers and freight, and mine commercial 
ur cnterprises for advertising, crop dust 


All of these 


since the 


mg, ct firms have come 
new iit law 
cutry of 
private capital into what) had former] 
becn a 
Acroline is 
transferred from 
Ministry of 
Miinistr 
which 
1 large deficit, 1 
CTV ICE A sccond tourist flight 
York week Ma 
1956, 


nto cxistence 


was passed permitting — the 
tate monopoh 

Argentinas, the state line 
the ypurisda 
ran port to 


has been 
tion of the 
that of the Aw 
Phic linn 
ite with 
ing it 
to New 
rated in late 


continu to Oper 


il ‘) expand 
cach mauge 


ind negotiations are 


underway for the pure hase of Super Star 
Constellation 16495 with 
titute ti tecla oversea flights Nego 
tations are also with Au 
Prance for a reciprocal ticketing arrange 
Buenos Aue flight: 


miticaprate brane 


Which to im 
‘comg on 
] WTOpe 


that Ag 


miuntonance on the 


mcnt om 
These talk 
will do the 
stellution 
Ncrolinea 
hased two used Douglas 1 
flight air 
has proposed to the govermment pur 
chase of bokker bnend hip 
plane produced by Fairchild, to fill 
the place left by the Douglas DC 
Qpcrating expenses of 530.5 mithon 
Acrolineas Argentina 
Opcrating re wen 
QO.) wmulhon; net lo S10 TOL 
will cover the deficit, and 


tthion ane the 


Clon 


Argentinas has also pur 
45 for tse 
on domestu cnterprise 


everal 


were mecurred by 


cdurmg LO5¢ von 
CGoovermmcnt 
will avest 
mainly for 


mother SS.6 
virdine icquisition of new 


nrcratt 


Australia 
Growth of Australian coil aviation 
continued undiminished m 1956, Maal 
4 +: freght traf 


( ined onc! 


mcrcased 
Domesty 
HOO OOD Pusschngelr i 
7 over 195 International passen 
vor trafhie wa up 14 
Australian National 
quired new DC-OB 
ther auwcraft on order. Karh 
if plan flect of 1 " 
Persistent english reports that its choice 
will be the Handh Herald 


Page 


tom anal 


te 5" carrier 


ic TCA oft 
Nu Aa 
plianne 
to replace if 
have 
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never been confirmed in’ Melbourne. 
Its helicopter operations also will be 
expanded im 1957, 

‘Trans-Australia. Airlines 15 standard 
img on Vickers Viscounts and wall 
shortly have a flect of 13. Its replace 
ment for its DC-35 will be the Fokker 
Friendship for which five imuitial orders 
were placed. It will probably buy two 
Vickers Vanguards for its longer routes 
although de Havilland would like it to 
buy Comets for the  trans-Australia 
ponte 

LAA 
operations 

Ansett Airways las ordered Convair 
Metropolitans and cxpects first delivery 
carly nv 1957. ‘This tourst-fare operator 
lias smartly imercased its share of the 
Australian air transport: busimess 

Qantas Kanpiue Airways Ltd., im the 
Australian fiscal year cnded June 30, 
1956, 17.5% 
‘This mcluded boost of 22.5 
flown and 14.2% 
cammicd. Praght tons im 
creased SSM and unalbtons 6.9% 

Qantas will order Bocimg 707s, It 
probably fist) non-American 
thom Qantas will 
trouble at to U.K. to coun 
teract the atroduction by BOAC of 
Bristol Britanin It has a large fleet 
of Super Constellations which it mtends 
to use until 7075 are delivercd 

South Afiican Auwavys, Scandinavian 
Auhnes System, and Lufthansa are ali 
of planning for services 
Services directly 


may also expand helicopter 


mcrease of 
4 1 passen 
it number 


hhowed an 
P 
ger mules 
of passengers 


will In 
carmen to thaw 


SCTVICCS 


mb Various stages 
to and from Austrahia 
to South Amenca arc unlikely in’ the 
near future though under review by 
Australian and broeuch aterests 


Austria 


N drastic amerease an ant 
was reported im Austria toward the end 
of 1956 when than $,000 Tlun 
BATMAN ESCAPES flown to the ULS., 
Canada, england and West Germany 
However, overall increase im freight and 


postal shipments meicate a general up 


PASSCHILCTS 


HHT 
Were 


ward trend 

The 1956 total of arriving passengers 
amounted to $9,100; departing passen 
gers, 107,486. By comparison, there 
were 64,734 arnvals m 1955 and 65,099 
departures 

Dunng the vear ar freight ran to 
2,545 metric tons, almost double the 
1955 figure of 1,359 metric tons. Air 
mul handled for the year amounted 
to 440 metric tons, ay agaist the 1955 
figure of 334 metric tons 

Austria diad 410 aircraft of all types 


licensed as of Dec. 31, 1956 


estimates 


indicate that 
Sabena cared over a half-million 
passengers durmg 1956. Return to 
dividend payments is not impossible. 


Prolianary 
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During 1955 the line showed a net 
profit of $350,000. A 1955 law raised 
its capital from about $5,940,000 to 
about $9,900,000, and gave it the bene- 
fit of state guarantee on loans issued to 
acquire new material. 

Biss 1956 Sabena began scheduled 
air-freight service. During 1955 freight 
trafic represented 25.9% of Sabena 
ton-km. trafic and 13.3% of total 
receipts. Venture is an attempt to con- 
nect with cargo services for U. S. and 
Africa from Brussels Airport. 

Sabena’s four-times-a-day helicopter 
service to Pars, from Brussels, using 
$-58s, will begin this spring. Brussels 
London service will pend line's acquisi 
tion of multi-engine helicopters 

During 1956 Sabena received 4 of 10 
Douglas DC-7Cs ordered; all 12 Con- 
vair Metropolitans used in European 
and Middle East service; 5 of the 8 
Sikorsky $-58 helicopters to replace the 
S-55s, which have been sold. Both 
DC-7C and Metropolitan are fitted 
with RCA radar nose. Line reported 
will lease three of its DC-7Cs through 
International Aircraft Leasing Co. of 
Wilmington, Del., for five vears. 

Sabena also has on order four Boeing 
707-320 Stratoliners. Delivery will be- 
gin in’ December 1959. Peak trafh 
of 1958, associated with Brussels 
World’s Fair, will be carried in DC-7C 
aircraft. 


Brazil 


Merger moves, intense competition 
and a newly passed subsidy law will 
make 1957 one of the biggest equip- 
ment buying years in Brazilian airline 
history. Five vears ago there were 18 
airlines in Brazil. ‘There are five a10w 
and it looks as if more merger moves 
can be expected this year 

Last vear Real-Acrovias acquired 
Nacional Airlines to emerge as one of 
the world’s largest carriers with around 
110 aircraft. Loide Aereo Nacional 
also merged with Panair do Brasil. 

At the end of 1956, President Kubit 
schek signed a law that will empower 
the government’s Banco do Brasil to 
dole out a special new subsidy of around 
$35 million during the next five years. 
Subsidy will be given out strictly for 
airline re-cquipment programs. Amounts 
received will be based on payloads and 
kilometers flown inside Brazil on sched 
uled runs 

Brazilian airlines, in general, plan 
to spend about $62 million on new 
equipment to carly 1959. Most of 
the money is going into piston aircraft 
but by the end of 1958 several airlines 
will have heavy orders for turboprops 
and jets. Varig plans to buy the Boeing 
707-120 for its New York run. 

Last vear, Brazilian airlines had 285 


aircraft, compared with 265 the vear 


°° > 


before. They flew 2.2 billion passenger 


kilometers last year compared with 1.7 
billion passenger kilometers the year 
before. This vear they expect to reach 
the 3-billion mark. 

There were 95 million ton/kilometers 
of cargo flown by the Brazilian lines 
last vear compared with 80.4 million 
in 1955. Some expect that air cargo 
for Brazil will exceed 110-million ton/ 
kilometers for 1957 (including excess 
baggage and mail) 

According to the most recent official 
financial reports, the only two lines 
actually making a net profit (not in- 
cluding subsidies) were Varig (made 
88.4-million cruzeiros—about $1.4 mil- 
lion) and Loide Aereo (25.9 million 
cruzciros). Panair was the biggest loser 
with 115.3 million cruzeiros net loss 
(before subsidy) 

Vhis vear will mark the opening of 
direct flights between Brazil and Japan, 
to be inaugurated by JAL. Real Aero- 
vias also hopes to start flights to Japan 
by 1958 with four new DC6-Bs. 


Canada 


Business was so good in 1956 for 
Canada’s government-owned Trans-Can 
ada Airlines, that it raised the paradoxial 
question of whether it was too good 

Nothing is likely to upset the pre 
eminence of Trans-Canada domestically, 
but TCA felt obliged in a brief to a 
government economic commission to 
raise the subject of competition. TCA 
fecls indiscriminate competition would 
hurt the competing carriers and not 
bring more frequent service. 

U. §. diplomats in Canada expect 

1957 mav bring two developments: 
© Canadian Pacific Airlines, which has 
attempted unsuccessfully to break its 
wav ito. transcontinental service in 
competition with TCA, may be granted 
permission it has requested to fiv To- 
ronto to Lisbon, possibly adding Mon- 
treal as a pickup point only This 
would give Canadian Pacific an outlet 
from Eastern Canada into transatlantic 
service. 
e Pacific Wester Airlines, which be 
gan as Canadian Pacific did, a collec- 
tion of “bush” airlines, mav break out 
of the bush pattern this year to become 
Canada’s third major airline. Line asked 
carly last vear to begin a_transconti 
nental no-reservation air coach service, 
but was refused. 

As far as Canadian Pacific is con- 
cerned, obtaining an outlet from Eastern 
Canada to Europe is taking  prece 
dence over possible domestic competi 
tion at the moment. Eventually the 
carricr looks toward extending its unique 
X-shaped route pattern, centered at its 
Vancouver administrative and mainte- 
nance headquarters, around the world, 
via Karachi to Hong Kong. 

Canadian Pacific also would like to 
tic in its prospective Toronto-Lisbon 


AVIATION WEEK, February 25, 1957 





route with a Lisbon-South America 
service, a proposal which has not gener 
ated much cnthusiasm from South 
American governments Another Ca 
nadian Pacific proposal, which is now 
plaved down by the airline, was to fly 
from Svdney, Australia, over the South 
Pole to South America 
Trans-Canada has its own 
Canada has made a 


route ex 
tensions m mind 
couple of attempts to reopen the bilat 
cral agreement with the U.S., the last 
time offering to trade Calgary for threc 
U.S. stopping points, one of them San 
Francisco. Vhis proposal got nowherc 
A mecting this fall of the CAB and 
Canada’s Air ‘Transport Board 1s a possi 
bility. 

Trans-Canada has had no difficulty in 
mecting compctition with Viscount 
equipment on its New York-Montreal 
and New York-Toronto routes, and Vis- 
count load factors on all routes have 
been consistently over 80%. TCA is 
well on its way to an all-turbine ficet 
four Douglas DC-8s and 20 Vickers 
Vanguards on order, 18 Viscounts in 
service and 20 more on order at a total 
cost of more than $100 million 

PCA’s 1956 overall load factor was 
72%. It flew approximately 2,100,000 
passengers in 1956, a 25% increase over 
the previous vear. Ai freight volume 
increased 19%, approximately 11,515, 
000 ton-miles bemg flown. Air express 
ton-miles totaled 2,590,000, a 20% 
increase, and $8,640,000 mail ton-miles 
MmICTCAse 
parent, 


flown represented a 12 

Canadian Pacific, with its 
privately owned railway-steamship-hotel 
svstem to draw on, ordered 12 more 
DC-6Bs, four of which were delivered 
in 1956, with four more duc 
and four next. [t also expects the first of 
five Bnstol Bitannias on a $20 million 
order to be delivered this September 

Pacific Western has a fleet of 69 
various types, some acquired by its pur 
chase last vear of Queen Charlotte Ai 
lines, White Horse Flying Service and 
Associated Airways 

Iwo smaller airlines, TransAn 
of the merger of Central Northern Au 
ways with Arctic Wings, and Maritime 
Central Airways, which purchased four 
DC-4s for its new transatlantic charter 
service, shared in the transport boom 
Thev also illustrated a trend toward 
fewer and larger airlines in Canada 


Finland 


Finnair and Karhumaki, Finland's 
two scheduled airlines, lew a combined 
total of 92,497,415 passenger-amiles dur 
ing 1956. Figure is shghtly below that 
tor 1955. ¢ 
to 696,000; mail ton-muiles 194,000 

hinnair has two Convair 440s) on 
order; Karhumaki, one 

Durnng the year Finnair opened its 
Helsinki-Moscow route 


this vear 


born 


igo ton-amiles amounted 
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France 


state 
main 


Despite a trafhe vear, 
owned Ai France and the two 
private lines, Transports Aeriens Inter 
(TAL) and Umon Acro 
mantine de ‘Transport (UAT) ar 
fighting a stiff battle to convince an un 
government = that — they 
should be permitted to order all the 
U. S. jetlners they feel thev need 

karly in 1956 Air France placed its 
imitial yet order for 10 Boeing 707-320 
Intercontinental jets. Shortly before 
vear-end ‘TAIL ordered four 
Douglas DC-Ss and UA 
five. ‘This year Air France planned to 


gt “ rd 


continentaun 


svinpathetic 


long range 


ordered 


FUEL 





and, the line savs 


place further orders for 14 jetliners of 
the Boeing and Douglas transcontinen 
tal tvpe, or the Convair SSO, and firm 
up an carher option on an additional 
aight Boemg 707-320s 
But the dollar-short 
ment has so far refused to release the 
necessary dollars. So far the firm 
order which has been approved is Au 
10 Bocmgs 
krench 


brench govern 


only 


Prance’s imitial bid for 
\u Prance’s order for 12 
built Caravelles, placed over a year ago, 
is unaffected by the dollar problem 
During the vear Aw France hauled 
59,430 passengers across the North 
Atlantic, a mse over 19SS 
largest merease 
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reported by any North Atlantic carrier 

Air France 1s still fifth in North At 
lantic importance, behind Pan Amer 
ican, TWA, BOAC and KLM, but the 
gap between it and KILM narrows 

lor the whole system, company esti 
mates indicate Aw France carried 2, 
250,000 passengers last year, a 24% 
mecrease 1955. Passengeraniles in 
1956 were up 20% over .the previous 
year, to 1,750,000,000. Cargo ton-miles 
were 49,380,000, a 17% rise, while 
mubton-amiles totaled 14,770,000, up 
15%. ‘Total ton mileage flown during 
1956 rose 1S% over 1955 to 239,300, 
OOO. Statute mules flown 
10% to 46,800,000 

Svstem-wide load factor of 71% re 
maimed unchanged. Load factor on the 
North Atlantic route 
Muropean routes, 63% 

Air France's estimated 1956. gross 
revenuc was $164,737,000, compared 
with SIS7 million reported im 1955 
Expenses last vear of $165,314,000 left 
the line with a deficit, imcluding sub 
sidy, of $577,000. ‘This deficit com 
pares with a deficit of close to ST mil 
reported in 1955. Government 
subsidy im both vears remained the 
same, about SS millon 

At 1956 the airline 
operating 20 Super Constellations; 17 
Constellations; 21 DC 4s; 11 Viscounts: 


over 


mcreased br 


Was 17: on 


hon 


vearend was 


A little pull 
in the right 
place... 


a 


ROBINSON ~ 


wire twister 


12 Breguct Provences; and 41 DC-3s. 
During the year the line added three 
1049G Super Constellations, two 
DC-4s and three DC-3s to its fleet. 
During 1957 it will take delivery on 
three more 1049Gs and cight 1649A 
Super Star Constellations, the latter to 
be delivered between June and Sep 
tember 

Both ‘TAL and UAT showed slight 
traffic gains over 1955, as did the third 
ind smallest private carrier, Air Algeria. 
Last year was the first 12-snonth penod 
under the so-called five year “coopera- 
tion agreement” between Air France 
ind French private lines which divides 
up French Union traffic 

\t least one private line is unhappy 
cver the operation of the agreement, 
clamuing it works to the advantage of 
the State-run line and pretty well pro- 
hibits major expansion among the pri 
vate lines. 

Al, which under the cooperation 
igreement has exclusive rights among 
Irench carriers to routes beyond 
Saigon to Australasia, opened this route 
carly in 1956. Service was extended to 
Darwin and to Noumea, New Cale 
donia. This year ‘TAI is also serving 
\uckland, New Zealand 

PAl’s ton-kilometers in 
to over 36 million from 
mn 1955 Ihe line 


1956 rose 
million 
53,185 


s- - 
Par 


carried 


passengers last year compared with 52,- 
161 in 1955. Company expects to take 
delivery this year on two DC-7Cs which 
it will operate on its Far East route to 
Auckland. 

UAT more or less held its 1955 
traffic totals during 1956, doing this by 
mereasing its business in Africa to off- 
set its losses in Indo-China. The line, 
the largest of the private carriers, hauled 
125,000 passengers 45 million passenger- 
kilometers in 1956. UAT, like ‘TAI, 
relies mainly on DC-4s and DC-6Bs. 


Germany 


Lufthansa closed 1956 with $4.7 mil- 
lon deficit which was made up in the 
form of a state subsidy. Expenses for 
the vear ran to about $23.5 million 
while operating revenucs came to only 
«bout S1S8.S million. 

During the year the carricr offered 
558,621,000 seat/kilometers, handled 
only 289,248,000 passenger-kilometers 
Ihis amounts to a load factor of 52%. 

While 70,096,000 — ton/kilometers 
were available, only 33,803,000 ton/- 
kilometers were flown, or a load factor 
of 48.2%. In 1956 1,000 tons of mail 
and 1,900 tons of freight were carned 

During 1956, four Super Constella 
tion 1049As were added to the flect, 
as well as two ‘Twin Bonanzas and eight 





Aircrafts’ Who’s Who Reports 


A cross section of the Who's Who in 
the aircraft industry—including Doug- 
las, Allison, Fairchild, Grumman, Mar- 
tin, Republic, Canadair Ltd., Pratt and 
Whitney among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 66%, This saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30° bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety — fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is $18.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
3494, 2516 Crosby Way, North Sacra- 
mento 15, California. 


eee saves 
% the usual 
wiring costs 


the 
ROBINSON ) 


wire twister 
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Chipmunks for training purposes. 

Future equipment plans include: two 
Convair 440s and four Super Constella 
tion 1649As in 1957. ‘These planes will 
be followed in 1958-1959 by. seven 
Viscount $14Ds and in 1960-1961 by 
four Boeing 707s 

The vear 1956 saw fairly rapid ex 
pansion of Lufthansa’s services. A 
second North Amencan run, via 
Canada to Chicago, was started. A South 
America run to Buenos Aires com 
menced operations, and the Near East 
was added with flights to ‘Teheran. A 
sales organization was built up that in 
cluded offices in 32 cities, including 16 
ofhices abroad 

During the spring of 1957 flights to 
Zurich and Vienna will be started and 
the two weekly flights to South Amer 
ica will be mnercased to three. Damascus 
and Montevideo will be added to pres 
ent routes 


Great Britain 


British airlines turned the corer 
into 1957 looking a little more cheer 
ful than a vear ago. British Overseas 
Airways Corp. has taken a good step 
forward from a patchwork assortment 
of planes to a balanced competitive 
moder flect. British European Airways 

largely through its Gontinucd reliance 
on the Viscount—appears to have held 
on to its share of the markets, and the 
independent operators, with more van 
ables to juggle, lave added to their 
margins 

Here are the provisional figures tos 
the calendar vear 1956, ending Decem 
ber 31 
@ BOAC: 1,115.642,302 passenger miles 
flown (up 12.57 ), 31,354,973 short ton 
miles of cargo handled (up 13.5 
20,036,376 short) tomimiles of mul 
handled (up 9.5% ‘The overall load 
factor was 63.2% (up 1.5% ), passenger 
load factor 65.1% (up 2.9% 

BOAC estimates its total operating 
revenue for calendar 1956 as $124,959, 
$55; ifs operating costs, $120,741,434. 
447% Ingher than for the 1955) fiscal 
veal 

Net surplus is reckoned as the sani 
as for Fiscal 1955: $329,650 

During the vear, BOAC accepted 
six of the DC7Cs on order from Doug 
ha I hirec rhbeore unved im Januar 
1957, with the Oth and final duc on 
April 16. Bristol Aircraft also delivered 
six Britanmia 102s of a total order of 15 
with three more lated for bebraan 
four in March, one m-Apnl and one im 
Mav. The first of IS longer range Bri 
tammia 322s ane heduled to be landed 
over im the next fow months, the 30 
having been chininated entirely from 
thie BOAC order 

Bevond that, in pure jets, de Havil 
land has promised initial deliveries 
on 19 Comet 45 in 1955S; the Boeing 
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707s will start their arrival in 1960. 

On Feb. |, the Britannia 102s 
went into service from London to 
Johannesburg, South Africa. On Mar. 
2, the run will be extended to Sydney, 
Australia 

In April, BOAC begins a new DC 
7C service between London and San 
Irancisco with one stop at New York 
At San Francisco, BOAC will link 
with Qantas’ transpacific routes, 1 
sulting in a complete commonwealth 
round-the-world air service. ‘Whe DC 
7C began BOAC service on a non-stop 
run to New York on Jan. | 

Still under consideration is a plan 
to resume service to South America 


The Suez fighting and the rupture 
in relations with Egypt means abandon- 
ing, at least temporarily, the Cairo 
and Beirut airports, and setting up 
facilities in Istanbul 
@ BEA: 794,750,518 passenger miles 
flown (up 15.5% ); 8,840,455 short ton 
miles of cargo handled (up 26.9%); 
3,592,952 short ton-miles of mail han- 
dled (up 2.2%). The overall load factor 
was 63.4% (up 0.2%); the passenger 
load factor 69.3% (down 0.1%). BEA 
declined to make any estimate of reve- 
nue, expenses or surplus/deficit. The 
net surplus for fiscal 1955 was $1,690,- 
119 on a total operating revenue of 
$60,478,583. 
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Why Do Ambitious 
Engineers Like General Mills ? 


The answer is real technical competence 
and real opportunity for 


Our people start with good salaries, share in liberal com- 
they move from 
company to company to improve their salaries or to find 
recognize 
make promotions and salary adjustments accordingly. And 
with new pom being started almost weekly, promotions 


But our people like General Mills for other reasons too 


they know they work 
for one of the nation’s largest and most diversified 
cengewen, paying dividends without reduction since 
192 


many of them take 
advanced degrees af the University of Minnesota, 


they work with con 
genial people who share the same interests as they 


their dollars buy more, 
things not 


many of them live 
settings, 


they relax and enjoy themselves, 
because here there is time and opportunity for all 
kinds of activity in the land of 10,000 lakes 


We'd like you to investigate YOUR FUTURE with Genera! 
We think she'll like 
en is @ wonderful town in which to 
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INSTRUMENTS & CONTROLS 

SOLID STATE PHYSICS 

MICROWAVES & ANTENNAS 

INFRARED SYSTEMS 

INERTIAL SYSTEMS 

SYSTEMS ANALYSIS & DESIGN 

SERVOMECHANISMS 

BALLOON SYSTEMS 

INDUSTRIAL AUTOMATION 

UPPER ATMOSPHERE RE- 
SEARCH 

FINE PARTICLE TECHNOLOGY 

SURFACE CHEMISTRY 

optics 

MECHANICAL DESIGN 

AIRBORNE EARLY WARNING 

RADAR SYSTEMS 

INFORMATION THEORY 

ELECTRONIC EQUIPMENT DE- 
SIGN AND MINIATURIZA- 


possible 
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BEA made only two minor additions 
to its flect during the 1956 calendar 
year: one Viscount 701-A and one de 
Havilland Heron. However, on Jan. 7 
the first of the 24 longer range Viscount 
802s was delivered. ‘This will be fol- 
lowed by 14 Viscount 806s in 1958 and 
20 Vanguard 905s in 1959. BEA also 
holds options for seven Viscount SOls 
and 12 Viscount 840s. 

Missing link in the BEA equipment 
picture is a medium-small jet. Bristol 
Aircraft is known to have offered a 
proposal. Initial BEA order may be 
for as few as six jets. 

During 1956, BEA opened new 
routes to Bergen, Norway and Gothen- 
burg, Sweden. ‘The question of flying 
into Moscow is still unsettled. Delay 
is political, not technical. 

The company suspended scheduled 
services with its five helicopters, putting 
them on a straight charter basis. BEA 
feels that continuing a scheduled serv- 
ice is simply too expensive. 

In order to accommodate its new 
Viscounts, BEA has scheduled an $11 
million expansion of its enginecring 
base at London Airport. 

This base is now valucd at about 
$8.4 million. It also acquired a 25% 
share in the Jersey Airlines Develop 
ment Corporation, Ltd., and reduced 
its holding from 40% to 10% in Ire- 
land's Aer Lingus. 

As part of this stock reduction agree- 
ment, BEA will start flying to Dublin 
from London, Manchester and Birm- 
ingham in April. 

For the independent air operators, 
the chief complaint is that the govern- 
ment limiting trooping 
contracts to one year. Arrangement 
doesn’t leave much room for cquip 
ment planning. 

In 1956 the independents, on sched 
uled operations, flew 140,200,000 pas 
senger miles (up 9.0%); handled 20, 
740,000 short ton-miles of cargo (up 
71.0%). On non-scheduled — services, 
the independents logged 649,593,050 
passenger miles (up 35.9%) and han 
dled 29,981,000 short ton-miles of cargo 
(up 50.2%). 

There are 21 members of the British 

Independent Air ‘Transport Assn 
Their estimated total operating revenues 
on scheduled operations were about 
$12 million and on non-scheduled oper- 
ations about $28 million. Profit would 
be 2-3%. 
Biggest customer for the indepen- 
dents continued to be the government, 
accounting for 65% of the ton miles 
flown. Scheduled flights accounted for 
25% and civil charter, 10% 


msists on 


No direct government subsidies were 
given to any of the lnes—BOAC, BEA 
or the independents. And at least for 
the time being, talk of merger between 


BOAC and BEA has subsided. 
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Holland 
KLM Roval Dutch Atlines showed 


an imerease in all phases of operation 
during 1956, Line has recewed no sub 
sidics since the war, expept for vCal 
1949. birm has paid dividends during 
last few vears; that for 1955 was 6° 

Potal operating revenuc of KLM tor 
1956 was near SLO4 muilhon level, as 
igaist ibout $90.4 nulhon im 1955 
Number of passengers carned last year 
was $20,000, compared with 725,000 
the vear before. Freight ton kilometers 
was 63,500,000, an imercase of 16.657, 
and mail ton kilometers was 9,750,000, 
1 jump of 7.5. Passenger kilometers 
was 1.893.000.0000, 12.9° thead of 
1955 

During 1956 six Lockheed Constella 
tion L-1049Gs were added to the fleet 
which now consists of S3 units 

KLM has following aircraft on order 
for 1957 deliverv, 10 Douglas DC-7Cs 
and 9 Vickers Viscount SO3s; for 1955, 
2 Fokker Friendship F-27s; for 1959, 
12 Lockheed Electra L-1S5Ss; for 1960, 
$ Douglas DC-Ss 


India 


Russian ittempts to ca hou oon dn 
dia’s program to buy modern equipment 
for civilian purposes highlighted — the 
Indian aviation picture in’ 1956. Mos 
cow's ctforts to sell the Indian Airlines 
Corporation (LAC) a fleet of Hyushin 
l4s was blocked by Air India Interma 
tional’s (AIL) Chaiman J. R. D. ‘Tata 
on the grounds that Tvushins were un 
suitable for the tropics 

Moscow and Delhi did conclude an 
agreement to cxchange trafhe at Kabul 
in order to make the rmsing tourist trad 
between the two « ipitals mexpernsive 
[hn mormdentall has brought TAC 
mad All-two Tudian state owned cor 
poration info oiCconmeruian compet 
fion \ direct’) Delhi Nloscow CTV ICE 
sill is mm the discussion stage in Delhi. 

IAC has placed orders tor 10) Vis 
counts, scheduled to armive in’ July 
while AIL, which in 1956 received three 
1049.G Super Constellations to aug 
ment its flect, now has concluded an 
agreement to place orders for three 
Bocmg 707s at an estimated cost of 
around $25 mulhon. ‘The purchase 4 
financed by private loans in the U.S. to 
be supplemented if necessary, bv the 
World Bank 

ATL expects the Bocings by 1960, by 
whic h tinne Tiichia hope sto h wea direct 
ir link with the ULS 

Parhamentary Estimates Committec 
ha qu tioncd IAC for continuimeg to 
opermitce uneconomic route though 
the 1953 nationalization was undertaken 
to make air traffic more “economic.” In 
1955.56, TAC operated 43 scheduled 
routes. On two of these it sustamed a 
loss of 70° and on another seven 
a loss of 30% Consequently, its 1956 
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compact timers ere designed te with- 
stend. More rigid requirements frequently 
con be met upon special consideration. 
Bulietin AWH TD401 Describes 
6400 Series — OC units 
11400 Series — AC units 
24300 Series — 400 cycie units 
Nominal Range of Adjustment: 6-1 
Timers supplied with: 
AN connector 
Hermetic Adjusting Knob 
Glass Window end Colibrated Dial 
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Shown in the chert are typical ranges available in these units. Special 
ranges —.. can be supplied te meet specific requirements, 
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Write for Bulletin AWH TD401 


“A.W-HAYDON Gomany 


222 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design ond Manufacture of Electre-Mechaniceal Timing Devices 
PREFERRED WHERE PERFORMANCE I$ PARAMOUNT, 
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WHAT MAKES ” Conamo W/RE 
1OEAL FOR JET ENGINE 








[ AND UNUSUAL FLEXIBILITY. 





For test stand or airborne use, T-E's “Ceramo” 
thermocouple wire is solving many problems. 
“Ceramo's” construction — thermocouple conduc- 
tors and ceramic or inert metal oxide encased 
in a seamless metal sheath—meets all air- 
craft requirements. Temperature ratings reach 
2100°F. “Ceramo” can be bent permanently 
on a radius as small as its own diameter — 
without short-circuiting or grounding. And 
those diameters are small!—.032” O.D. for 
single conductors; .040” O.D. for duplex 
conductors. 


A 1/16-inch “Ceramo” thermocouple with 
completely enclosed hot junction re- 
sponds faster than 18 gage bare-wire 
type thermocouples—will appreci- 
ably outlast bare-wire con- 
struction—and will withstand 

pressures up to 40,000 psi 

without additional protec- 

tion. Results with other 

“Ceramo” sizes are com- 

parable. Also excellent 

for thermocouple exten- 

sions, exposed loop and 
stagnation thermocouples, and 

rigid harnesses. 


“‘Ceramo" Thermocouple Wires made in |ron-Constantan, Copper- 
Constantan, Chromel-Alumel, Chromel-Constantan and Platinum 
Rhodium-Platinum from 36 to 16 gage. Sheathing: Stainless Steels, 
Inconel, aluminum or copper. Overall diameters: 1/25” to %". 


“Ceramo" Thermocouple Extension Wires made in tron- 
Constantan, Chromel-Alumel or Copper-Constantan of 20 and 16 
gage. Sheathing: copper-nickel alloy, plain or galvanized cold- 
drawn steel. Overall diameter: Ye" and %". 


Learn more about this versatile wire. 
Write for bulletin 31-300-C 


Thermo Electric 6.3uc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 
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@ AIR TRANSPORT 


balance sheet records a loss of around 
$2.5 million. 

In 1957, it is expected the operating 
deficit will mount to around $4.3 mil 
lion, attributed by corporation officials 
to increases in the wage bill, higher 
consumption of aviation fuel resulting 
from the operation of more might ser 
ices and higher maintenance costs. Cur 
rently, Vikings and Dakotas operate on 
trunk routes and Herons on feeder 
routes. The Vikings are to be replaced 
by Viscounts this vear and the over 
age Dakota flect progressively used for 
freight. 

All started new services in 1956 link 
ing Singapore to Bombay via Madra 
Calcutta to Tokvo via Hong Kong and 
more recently, Bombay to Svdnev, Aus 
tralia. Operating profits for 1955-56 
dropped to $137,000 from $706,650 
Its pilots and com 


the previous year 
trained by Lockheed 


manders still arc 


and KLM 

For the 1955-56 AIL carried 
62,100 passengers, 2,772,006 Ib. of 
cargo and 975,000 Vb. of mail. For the 
same period [AC carried 500,363 pas 
sengers, 53,856 tons of cargo and 4,997 
tons of mail 


vcar 


Operating with a ficet of four Con- 
stellations, El Al, during 1956, linked 
Lod with Athens, Istanbul, Rome, 
Zurich, Vienna, Brussels, Paris, London, 
New York and Johannesburg 

Company has ordered three 
range Bristol Britannia 310s, scheduled 
for delivery this summer 

An important achievement during 
1956 was the resumption of the Jo 
hannesburg flights. During the critical 
Sinai campaign in| November, when 
most airlines discontinued Israel flights, 
EF] Al demonstrated its importance 
as a vital link with the West and its 
ability to maintain this link by doubling 
its frequency to Europe from the usual 
19 to 41 flights in 10 davs. 

EK] Al receives no subsidies, 
entirely dependent on government loans 
for expansion purposes. Government's 
decision on future equipment and gen 
cral policy will be taken soon when it 
will be decided whether a fourth Britan 
nia will be purchased. However, it is 
stated that the U.S. flights will not be 
discontinued. 


long 


but ts 


Italy 


Both LAI and Alitalia, Italy's major 
airlines, developed considerably in 1956 
Compared with 1955, LAI showed 
gains of 5% in mileage flown, 15.3% 
for passengers and 14% for mail and 
cargo. Alitalia showed jump of 20% 
in distance flown, passengers and ton 
miles. At the end of 1955 revenue of 
both lines amounted to about $20 mil 
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lion. Net profit of Alitalia ran to $200,- 
000; that of LAI, $98,000 

Predictions are that Alitalia will close 
with a profit for 1956; LAL will show 
loss duce to pilots’ strike and loss of 
aircraft in| November-December. Both 
firms were subsidized with SSOO0,000 
cach last vear. Indirect aids for 1956-57 
will total S6 million 

During 1956 LAL raised its capital 
2.5 to SS million; Alitalia from 
million. Holding of BEA 
and BOAC in Alitalia fell to 300%; 
holding of T'WA in LAI dropped to 
509% 

Both ling 
helicopter line, 


from % 
53.2 to $7 


hold equal shares m new 
hil, along with Fiat 
Government will grant regular subsids 
which 1s expected to start 

it the 1956 


ted to utilize §-5$s in its mation 


to new line, 


regular service end of Lan 
IS CX 
wide service 

LAI has on order six Viscounts and 
four Super Star Constellations. Alitalia 
is Waiting two Metropolitans. Delivery 
of four DC-7Cs will begin the end of 
this LAI ts considering ordering 
turboprops while Alitalia is thinking of 


turboyets of DC-8 pattern. 


Vveur 


Japan 


Japan Air Lines m 1957 will em 
bark on a 10-year plan aimed at ex- 
panding its present routes to a network 


circling the globe. This spring §trans- 
Pacic flights will be increased to five 
weekly. DC-7 service will begin carly 
in 1958. During 1959 JAL’s DC-7C 
flect will be imcreased from four to six; 
during 1960 four DC-Ss will be added 
By 1965, line expects to link ‘Tokvo, 
Peking, Moscow, London, New York, 
Los Angeles, Seattle and San Francisco 
I hirty-three 
Airline presently has 
used domestically; five DC-OBs, 
internationally his vear one 
one DC-6B and one DC-7C will be 
ulded to the fleet. ‘Three additional 
DC-7Cs will be acquired carly in 1955 
Eexport-Lmport Bank wall advance to 
Douglas Aircraft $7.5 muilhon of | the 
$13.5 muilhon cost of the four DC-7¢ 
to assist it m® the sale. Bank ha 
given Douglas S16.5 million credit) to 
facilitate JAI purchase of 1 
During 1956 AL carned 360,266 pas 
sclivecl rail 


urplanes will be used 
nine DC-4, 
used 


DC-4, 


ilo 
‘5 jet 


SCHIZCTS 255,185,749 pu 
over its domestic and international 
routes 1 
S1S,455,35 
$17,082,400 
$1,402,952 
October, 
1956 

This vear an airline formed 
with merger of Japan Helicopter & Air 
plane Transport Co. and bar Eastern 


Airlines, two small domestic — lines. 


Line's operating revenuc wa 
es 
-; Operating CXpctises 


Operating profit) = wa 
Figures cover period from 


1955 through September, 


will be 


WCT?¢ 


Agreement will be formalized next fall. 
Each company will invest $833,000, 


Mexico 


Eleven foreign carners and 21 domes- 
tic hnes in 1956 operations im Mexico 
had these results (1955 figures im paren 
thesis): flew 39.538.939 mi. (37,233, 
OOO): 214.230 hr. (203,751), 81,885 
flights (65,003) and hauled 1,566,259 
(1,305,807) 971,522,328 
passenger-miule $45,443,505), 7,004, 
351 Ib. of mail (7,453,349), 44,909,245 
Ib. of freight and packages (30,052, 
062), 59,859,300 Ib. and air express (56, 
4.015 mad 48,494,004 Ib. of bag 
mage (46,018,145) 

Ihe L95¢ 
brance continued 
between New York 

Ncrovil C,uest legalh i 
company although 
States capital began twac weekly service 
to Windsor, Canada. ‘This is in addi 
tion to its daily flights to Miami and its 
weekly flights to Panama 
Aviacion, the 
continued to 


passcngcrs 


estimates Au 

fo cnypov a monopoly 
mad Mexico City 

Mexican 
United 


figure ie 


cowie al by 


twice 
Compania Mexicana de 
Nlextcan 


it monopoly of 


largest Carrict 
non-stop 
to Los Angcles 
owned bo Pan Amen 
Airways cppcrates also to 
7 pomts m Mexico 
Mexico, about 


CHO 
mad daaiks coach cCIVice 
CMA, 40 
can World 
Havana and 


Acronaves de 16% 





“MONOBALL” 


Self-Aligning Bearings 


PLAIN TYPES 


6% 


CHARACTERISTICS 


ANALYSIS 


Stainless Steel 
Boll and Race 


Chrome Alloy 
Stee! Ball and Race 


Bronze Race and 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
various steel alloys 


study of different operating conditions, 


For types operating under high radial 
vitimate loods (3000-8693,000 Ibs.). 


For types operating under normal loads 
Chrome Moly Steel Boll | with minimum friction requirements. 





Compression & Tension Type 
Aircraft cable is strung with spherical steel 
shells in a rigid or flexible housing sealed 
with “O” rings 


3” standard bend radius 


%” minimum bend radius 


RECOMMENDED USE 


For types operating under high temper- 
oture (800-1200 degrees F.). 


Ibs; Ult 


have been used to meet specific needs. Write for revised Engi- 


neering Manual describing complete line. Address Dept 


SOUTHWEST PRODUCTS CO. 


CALIFORNIA 


1705 SO. MOUNTAIN AVE . MONROVIA 
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AW .57. 


2. Heavy Duty Compression Ult. Lood 1650 
tension 960 Ibs 


3. Extra Heavy Duty— Compression Ult. Load 
3050 ibs.; Ult. tension 3900 Ibs 


Positive remote controls for actuating mechanical, hydraulic 
or other devices. Eliminate bell cranks, pulleys and dual 
cables. Patented U. S.A. All world rights reserved. Send 
for ENGINEERING MANUAL giving detailed prints and 


Three Types: 


1. Light Duty — Compression Ult. Load 1250 
Ibs; Ult. tension 960 Ibs 





complete specifications covering materials, finishes, capa- 


cities. Please address Dept. AW.57 


SOUTHWEST PRODUCTS CO. 


1705 SO MOUNTAIN AVE 


MONROVIA, CALIFORNIA 








STEEL 


Every Kind 


Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: 
New York, Boston, Wallingford, Conn., 
Philedeiphia, Charlotte, Detroit, Cincin- 
neti, Cleveland, Pittsburgh, Buffale, Mil- 
wavkee, Chicago, St. Louis, Seattle, 
Spokane, Los Angeles, San Francisco 





te 


REDUCES assembly time 65%. Nicrobrer 
rings ere simply slipped ever tube ends. 


Speed Stainless Tube Assembly 
with Prefabricated Brazing Rings 


Nicrobraz, the stainless steel brazing alloy, is now available 
as prefabricated brazing rings. They’ll speed the fabrication 
and increase the quality of all stainless steel tubular assem- 
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owned by PanAm, found tourist traffic 
0 heavy on the prize domestic route 
Mexico Citv to At ipulco—that it 
often had to flights to 
more than 30) dail Acronaves has 
from PanAm 


Bristol 


mecrcase its 


leased two Constellation 
and is negotiating for two 
Britannias 

CMA has purchased four DC-7Cs 


for March delivery which it will use 
initially on its Los Angeles run 


Philippines 

Dunng 1956 Phihppine Air Lines 
main 
feeder ling archipelago by 
veveral new fields for its Otte: 
aurcraft. Program call for a number 
of collecting pomts along a southern 
route to Mindanao, using Otters 

lor the fiscal vear ended June, 1956, 
PAL!s domestu trafhe im 
cluded 337,689 revenuc passengers Cal 
ned, along with 14,725,641 lb. of cargo 
and 569,506 Ib. of mail. Revenue pas 
senger-muiles were 69,956,904 


advanced development of — its 
down the 


ope Hing 


scheduled 


Scandinavia 


Scandimavian Aurlines System's net 
profit after ordinary and supplementary 
depreciation m 1956 totaled just over 
S2 milhon for the fiscal vear ended 
Sept. 30. Profit excceded that of the 


ELIMINATES materiel waste ond rejects. 
Rings produce pertect joints every time. 





blies. Ring sizes and alloy grades to suit your needs. Write 
for complete information today. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 


19345 John R Street + Detroit 3, Michigan 


PENNSYLVANIA Bristol Pike, Morrisville. Pa 


CALIFORNIA 1565 Bluff Road, Montebetio. Cal 


previous 12-month period by $400,000. 
No subsidies were received. 

Gross revenues totaled $74.2 million, 
including traffic receipts after deduction 
of commissions of $71.3 million, a 
against $64. million and $61.3 million 
respectively for the previous year. Costs 
rose from $62.4 million to $72.2 mil- 
lion 

Production capacity increased from 
241 million ton-kilometers to 275 mil 
lion ton-kilometers, the number of ton 
kilometers sold from 124 million to 144 
million. SAS 1,179,000 pas 
sengers against “931,000 in) | 
while cargo increased from 10,700 tons 
to 11,600 tons and mail from 4,400 
tons to 4.900 tons 

At the end of 1956 the SAS flect of 
urcraft numbered 8% DC-7Cs, 14 
DC-OBs. 12 DC-6s, 11 Convair Metro 
politans, S Saab Scandias and 10 DC-> 
Of these, all the DC-7Cs and Metro 
politans were added during 1956, whik 
four DC-4s were sold to Britain, France 
md Japan 

Ihere are six DC-7Cs and five Metro 
politans on order for delivery in 1957 
Seven DC-Ss, with option for a further 
three, were ordered in December, 1955, 
at a reported value of about $50 million 
Delivery is scheduled to begin carly in 
1960. 

Only new SAS order for aircraft 
placed in 1956 was that for the five 
Metropolitans to be delivered this year 

On Sept. 1, 1956, line signed an 
$800,000 contract with Link Aviation 
Inc. for a DC-8 jet flight simulator 
Company will be the first European air 
line to get this device. Delivery will 
probably take place m 1959 

SAS activities in 1957 wall feature 
the opening of its DC-7C Scandinavia 
Japan polar route on Feb. 24. ‘The bi 
weekly service, with Anchorage, Alaska, 
as the only intermediate stop on the 
Spitzbergen-geographical North Polk 
Alcutians routing, will cut travel time to 
30 hr., compared with $2 for the Mid 
dle East-India route, using DC-6B 

Phe only major new service started 
by SAS in 1956 was the Stockholm 
Riga-Moscow line, opencd on Mav 9 
SAS and Acroflot run four weckly flight 
cach. 

With SAS predominating in sched 
uled domestic air service, too, little new 


carricd 


progress is reported for Sweden's small 
Airtaco) and == Svensk 
former was 


air companies, 
IIvgtjanst. As usual, the 
mainly engaged in newspaper distribu 
tion, the latter in towing targets 

Stockholm’s) planned new imterma 
tional airport may be located at Ska 
Kdeby, 15 mi. west of downtown Stock 
holm. Requirmg direct investments of 
$34.6 million, airport could be enlarged 
to accommodate DC-S jet airliners earls 
in 1960 
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South Africa 


In 1956 South African Airways put 
into service on the Johannesburg-Lon 
don route three DC-7Bs. The state 
owned airline, which receives no sub 
sidvy, had 1956 operating revenues 
totaling $18 million. Operating ex 
penses were about $15 million. Profit 
came to $3 million 

Trafic was as 
miles, 213,036,476; ton-miles, 2,214, 
230 (cargo) and 2,872,004 (mail) 
SAA operated at 60% loading. Passen 
ger traffic increased by 16.5% compared 
with 1955 


follows: passenger 


Spain 

Spain's two government controlled 
airlines, Aviaco and Iberia, have been 
joined by a third line, Trabajos Acreos 
v Enlaces $.A. (TAE), a domestic feeder 
airline which will begin operations in 
March, 1957. 

Aviaco, which flies domestic and in- 
ternational routes, handled 226,104 
passengers in 1956. Cargo totaled S04,- 
396 kg.; mail, $81,123 kg. Flect con- 
sists of six Bristols and seven Languc 
docs, used domestically. Line has eight 
de Havilland Herons on order 

In 1956 Iberia reported 24,116 flights 
carving 591,000 passengers. ‘There 
were 612 transatlantic flights carrying 
7,322 passengers. Operating revenues 
were $630,411; operating expenses 
$556,801; profits, $73,610. Figures are 
for first 1] months of 1956 

Iberia’s flect consists of 15 DC-3s, 6 
DC-4s and 3 Super Constellations. On 
order for 1957 delivery are two Super-G 
Constellations, and five Convair 440 
Metropolitans. Iberia is subsidized by 
the government, through — Instituto 
Nacional de Industrias 

PAF. will begin schedules with initial 
flect of eight aircraft: five ‘Twin Pioncer 
16-passenger airplanes manufactured by 
Scottish Aviation Co., Ltd... and three 
12-passenger Presidents produced by 
Hunting Percival Co, Ltd. Future plans 
include foreign schedules to Biarritz, 
Paris, London and Lisbon. 


Switzerland 


Swissair Transport Company, Ltd., 
showed an upswing in all categories of 
air trafic during 1956. ‘Tons/km 
passengers utilized was 45,914,628 as 
compared with 35,380,953 the previous 
vear. ‘Tons/km. cargo utilized was 11, 
852,095, as against 9,077,015 in the 
previous vear 

Company's 1955 profit was $367,600 
Share capital was increased im 1955 
from $3,263,400 to $9,790,000 

Swissair has on order three Dougla 
DC-Ss; two for 1960 delivery, the third 
tor 196] 

Firm also is testing Scottish Aviation 
Ltd. ‘Twin Pioneer for its short-haul 
domestic runs 
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New QUAKER hose 

| Starting 

jet engines 
. +. fast! 


OUTSIDE JACKET 
SURFACE TEMPERATURE 
(DOUBLE JACKET) 
170°F 

OUTSIDE JACKET 
SURFACE TEMPERATURE 
(SINGLE JACKET) 235°F 


INSIDE AIR 
TEMPERATURE 
45or 








Synthetic fabric jacket and silicone 
tube retain temperatures from 
upstream to downstream end 


Made in continuous lengths up to 50’, 
this new Quaker hose easily withstands 
temperatures as high as +450°F; as low 
as -80°F. 

As the above diagram shows, the hose 
keeps heat loss—and therefore energy loss 
—to a minimum. (Comparable outside 
temperature of ordinary hor au ducting 
material, such as stainless steel, would be 
about 400° F.). Both the silicone cube and 
the synthetic fabric jacket of Quaker's new 
hose hold the heat! 

Other advantages? The hose ts light- 


weight and fully flexible. And it resists 
abrasion 

Available in either single of double 
jacket, the hose comes in 1" to 4” LD.'s. 
Sizes 1°’ and 1%"' I.D. can be made in 30° 
continuous lengths; 1%’ to 4’’ 1.D. in 50°’ 
lengths. The hose takes regular expansion 
and shank hose couplings 


Want more information? Write to: 
H. K. Porter Company, Inc. Quaker Rubber 
Division, Philadelphia 24, Pa. or Quaker 
Pioneer Rubber Division, Pittsburg, Cal. 


QUAKER RUBBER DIVISION 





aM yovane PIONEER RUBBER DIVISION 
H. K. PORTER COMPANY, INC. 
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NEW DEPARTURE ALL BEARINGS 


AIRCRAFT TURBINE 
BALL BEARINGS... 
ENGINEERED FOR 
PLUS PERFORMANCE 





Dependability of performance! That’s the keynote 
of New Departure’s specialized ball bearings for 
fast, high-flying jets! 


Leading production jet engines contain the evidence! 
They use split inner ring turbine mainshaft bearings 
(size range below)—an out-ahead development of 
New Departure’s Aircraft Bearing Research Pro- 
gram. This advance in bearings combines simplified 
maintenance and assembly with high load-carrying 
ability at high speeds and temperatures. 


New ay per also manufactures aircraft ball 


bearings for refrigeration turbines, alternator-drive 

turbines, high-temperature fuel pumps, turbine- 

driven air compressors, and small gas turbines—all 
MEDIUM and LARGE TURBINE BEARINGS backed by New Departure’s research and precision 
Basic NOMINAL DIMENSIONS manufacturing. 


Bearing 
Ne Bore 0.0 Width 








| F . 
laa 66929 9055) 1.102 Use the coupon below for further information about 
vanes ee yon New Departure ball bearings for today’s jet air- 

craft... and what New Departure has in develop- 
43307 7 08646 1.280* 
— anaes yo ment for tomorrow. 
Stet 78740 1.260° 
55118 84614 1.574* 
5.9055 8 5060 1.235* 
42992 9 4488 1.338 
66929 10 6299 1.e15* 


NEW DEPARTURE * GENERAL MOTORS CORPORATION 
BRISTOL, CONNECTICUT 


ATT: DEPARTMENT R 


Please forward me a copy of your latest folder 
on aircraft turbine ball bearings. 


13780 28346 669 
17717 33465 938° 
2.3622 43307 8466 
2.5591 47244 905 
2.7559 sie) 1.023 
29528 Siiei 1.tei* 
31496 55tie 1.023 
37402 66929 1.259 
19353 7 0686 1.385* 
43307 74740 1771" 
47244 84646 1 8so* 
55118 9 4488 2.007* 
10.1992 1.660 


Nome 


Company 


31496 826 Street Address 


462992 1456 




















-------------- -- 71 


*Puller groove, inner ring or both rings 


a ee ee 


SEE “WIDE WIDE WORLD" SUNDAYS—NBC-TV 





BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE e DIVISION OF GENERAL MOTORS e@ BRISTOL; CONN, 


168 





@ ENGINEERING 


Facilities Multiply to Test Supersonic 


By J. S. Butz, Jr. 


Acrodynamic heating and supersonic stability problems are barriers to 
increasing flight speeds beyond those of today’s operational aircraft; for this 
reason, research and development continues to concentrate heavily on these 
two arcas. 

Already broad, the research program is expanding and now includes 
studies to provide explanation of basic hypersonic and supcracrody namic 
phenomena. 

Ability to stabilize (both statically and dynamically about three axes) long, 
narrow, and dense bodics supported by casily stalled low aspect ratio lifting sur- 
faces, from sea level to 70,000 ft. at speeds from 100 mph. to Mach 2, must 
still be classified as an art. 

It is an art that acrodynamicists have mastered only with the aid of 
avionics Which provides the rapid control response necessary to overcome 
unstable motions almost before they originate. Such control is bevond the 
capability of any human pilot. 


# 


Be , - 
Viny strain-gage balance, to record acrodynamic forces and moments, is 
shown being fitted into base of NACA model for tunnel testing at high 
Superson speeds, Minute resistance thermometers and quart, gages pro 


vide surface temperature and pressure data trom the same size model 


Like all pr blems re quinn 
empiri i] answers, it 
ontinuous testing 

Thu Cul h 
vill continue to pre 
ving planform 
tirta ( ciie 


ryhattt d Perecrenl 


Aerodynamic Heating 


One of the most 


matin 
I tiha 
und Mach 
Milita 
iX Vcd! 
pecd } 
find efficient 
temperature 
tructural dep 
greater speed 
lem of suri 
phere to get 
intact 
barst solution to 
thre kar there han 
mal capacity of th 
lower equilibrium tk 


speed vhen heating | 


Elaborate Studies 


Hows er. it wall }) 
isfactory above Mach 
ment is finance chibo 
determine the teasrbilit 
@ Coating outer skin 

hich melt at 
ptrire there] 
melting t Hperatir 
@ Insulating cuter structure 
rial of low th rial Corel t 
mee an mtermal Wi 
© Transpiration of gas th 
hin to lo th t 
Doconttnchay la 
@ leat reflection { 
pl blew 4 ! 
titi Opmion 
possibl 


Drag Reduction Bonus 
Complicating the 
tures test engineci 
the allied problem 
temperatius ( 
for the cooling 
One beneficial 
quate 
reduc 
Phi 


Kill 


rag 
Delivering an adequ 


AVIATION WEEK, February 25, 1957 





Hurdles 


at high pressure to the compressor face 
of the turbojet engines which propel 
today’s supersonic craft is another 
largely empirical matter. Over 100 con- 
figurations of cngine inlct ducts, for 
example, were tested for one of the 
Century Series fighters now flying. 
Many private firms and governmental 
facilities are engaged in these investiga- 
tions, and reliable variable geometry im- 
lets are now feasible to maintain engine 


efficiency and thrust with varying Mach ° 


number and shock wave patterns 

Each new aircraft presents its own pe- 
culiar problems, but sound basic de- 
sign data has been made available from 
the research of the last few years 


New Research Areas 


Study of hypersonic flow—the last 
largely unknown regime of acrodynamics 
—and superacrodynamics (science of 
low density flow), in which a vehicle 
travels in a medium of isolated mole- 
cules rather than a gas continuum, are 
receiving a major research effort under 
the impetus of the missile programs 
New test apparatus is vital to this re- 
search, for theory in these fields is open 
to argument and far from rigid. Basic 
data necessary for competent design is 
largely unavailable 

Hypersonic flow may be compared to 
transonic, in that these are the only two 
speed ranges in acrodynamics in which 
the gas flow equations are non-linear. 
Thus more than usual reliance must be 
placed on test data 

Superacrodynamics involves a 
pletely different type of flow. The bound- 
ary laver of static air on the body surface 
ceases to exist, and the distance between 
air molecules is a large percentage of 
the vehicle length and may even exceed 
it. Predicting stability and performance 
of a vehicle in this type of flight is 
enormously complicated and no veri- 
fied theory exists for it 


com- 


Hypersonic Facilities 


Hypersonic investigation is more ad- 
vanced. New government and private 
test facilities applicable to this regime 
become operational almost monthly. 
Heating studies are the primary purpose 
of most of the testing, but ingenious 
means are now being used to obtain 
force and pressure data from tiny models 
(approximately | in. diameter) in inter- 
mittent tunnels which can maintain 
test conditions for only a millisecond 
or so. Existing and proposed test appa 
ratus: 
eShock tube, a long tubc 
which high pressure air is 


through 
suddenly 
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STEEL MODEL (top, before test), in simulated 4,500 mph. flight at 50,000 ft., begins to 


glow at wing roots and nose (center), after .9 sec. running time, reaches incandescence 


and begins to erode away after 4 sec. (lower). 


forced, creating a shock wave. The ait 
ahead of this shock wave is compressed 
and heated to temperatures approach 
ing 15,000. Final temperature is pro 
portional to the length of the tubc 

@ Shock tunnel, which produces mor 
stable test conditions for longer period 

It is a shock tube or other device ¢ ipa 
ble of producing a high cnergy shock 
with a supersonic nozzle between it and 
the test section. The expands 
the gas, lowering its temperature, and 


nozzle 


consequently the speed of sound which 
illows higher test Mach numbers fos 
an installation of given power. Most ad 
vanced tunnel of thi bemg built 
it the Cornell Acronautical Laborators 
will allow testing at approximately 
9 OOOF for 15 see 
It utihzes a number of 
to mamtan flow 
longth of tin 
© Freeflight models. Being much large: 
than 


ty pe 


periods 
shock tubs 
conditions for this 


wind tunnel models for a giver 





Here’s Where 


OF Tama K-theome Aol Mm beslolaeh s— 


BM ol-me OS Ar-hileol sm od hotae tl a — 


POWER RELAYS 

. +. Open, sealed, and 
special types to meet se- 
vere shock, vibration, tem- 
perature, or humidity. 


POSITION LIGHT 
PLASHERS 


+++ precision motor-driven 
types for all aircraft, READING LIGHT HOSTESS CALL LIGHTS 


SWITCHES - ++ Gttractive, convenient 
. » « lightweight push-on, switches with built-in 
push-off types with posi- lights for signaling and 
tive snap action. instrumentation, 


OxoTans okolal-sane-mr- Gale my -<-S-1-sealelil-s-a8 BI-1-Sheal-fo mn sels 





STICK GRIP 
ASSEMBLIES 
++. provide fingertip con- 
trol of 7 or more switch- 
ing functions, 


LIMIT SWITCHES 

++ pushbution and caom- 
Opercted types for lond- 
ing geors, bomb boys, 
rocket firing and many 
other uses. 


y 4 


& A 
Md . 


1200 Elmwood Avenue, Sharon Hill, Pennsylvania 


Aj 


SOLENOID-HELD 
SWITCHES 


+ « « combine switch, re- 
lay, ond pilot light func- 
tions in a single unit, 


: 


+ 


West Coast Division: El Segundo, California 


Uses Where One Failure is One Too Many! 


WARNING LIGHTS 

«+ wide visibility "Press- 
to-Test™ types for super- 
critical circuits, 


INDICATOR LIGHTS 
++» tiny, moisture proof 
types for both standard 
ond edge-lit panels. 


INSTRUMENT 
SWITCHES 


. over 3,000 ‘'tease- 
proof” snop-action push- 
bution types in the 5 to 
50 ampere range 


TOGGLE SWITCHES 

+ « « @viation’s largest 
selection of heavy-duty, 
minioture, and sub-min- 
loture types. 











Outstanding features 
of the T-53 


e Low Weight—High Power 
e Versatility « Reliability 


e Compactness and ease 
of maintenance 


avco | Lycoming 


defense and industrial products 





When you take gas turbines out 
of the lab and put them into the air... 


The New 
LYCOMING T-53 


weighs 75 pounds less 


than any other,engine 


of comparable h.p. for 


turbo-prop applications! 


For the rapidly expanding field of STOL and 
VTOL aircraft, the new Lycoming T-53 
offers a more challenging potential than any 
turboshaft engine ever developed in the 
“gmall-power package’”’ range. 


Developed under the sponsorship of the 
U.S. Army and the U.S. Air Force, the T-53 
has already been selected to power the 
Army’s newest Utility ’Copter (Bell XH-40), 
Bell and Kaman have made their initial 
flights with Lycoming T-53 turbines. Even 
now the T-53 is being installed in boats, 

and stationary power plants are under 
consideration. Yet it is in the field of turbo- 
prop applications that the T-53 might very 
well offer its most exciting possibilities. 


Ready to take to the air, the complete 
turbo-prop weighs only 460 lbs. and delivers 
960 h.p. from a compact 47.6 length x 23-in. 
diameter. Using a variety of fuels including 
automotive and aviation types, gasoline 
and JP-4, it operates at a low 0.655 Ibs. per 
e.s.h.p. per hr. consumption. Rugged 

design features and unprecedented ease 

of maintenance guarantee safe operation 
and long life. 


Available with front-end or rear-end 
power take-off or simultaneous power 
extraction at both ends, Lycoming’s T-53 
may solve the turbo-prop problems 
you're facing right now! 


Phone, wire or write for turbine information to 
Lycoming Division, Arco Manufacturing Corp., 
550 So. Main St., Stratford, Conn. 


ENGINEERS WANTED 
Challenging opportunities for outstanding men 
in the gas turbine field. Write Vice President, 
industrial Relations, Stratford, Conn. 


TODAY'S MILITARY SERVICES. WITH THEIR TREMENDOUS TECHNOLOGICAL AD 
VANCES MADE POSSIBLE THROUGH SCIENCE. OFFER AVITAL REWARDING CAREER, 





speed range, they may be more reliably 
instrumented and scale effects are held 
at a more realistic level. 

Complete models of missiles and 
manned aircraft yield good dynamic re 
sponse data as well as static derivatives 
They are used extensively for basic type 
studics of heat transfer in which no 
specific configuration is under considera 
tion. 

The models are almost 
brought to test velocity bs 
solid propellant rockets in as many as 
four stages 

Procedures vary from firing all rockets 
on the ascending portion of the vehicles 
trajectory, to firing some stages on thi 
descending leg to obtain ballistic missile 
re-entrance velocity in dense air. Once 
the only source of hypersonic and acro 
dynamic heating data, they are still a 
valuable tool even though the more con 
stant test conditions of the hypersonic 
tunnel are now availabk 
© Mass accelerators. ‘These propel ex 
tremely small models down a prepared 
range where their flight is monitored by 
sensitive timing apparatus and observed 
by ultra high speed cameras. Of several 
possible propulsion methods, the only 
one in actual use is the light gas gun 
Using compressed gas instead of powder 
as a propellant, these guns have a maxi 
mum attainable velocity of approxi 
mately 10,000 mph 

Proposed improvements will raise ve 
locity to 16,000 mph. The cnormous 
heat energy of a high-current clectric 
arc discharged in an atmosphere of 
helium will raise the possible test veloci 
ties to about 30,000 mph. Another ap 
proach is to use a linear clectromagnetic 
accelerator. 


Electric Coil 


The final method under active con 
sideration is use of the tremendous 
bursting energy of an electric coil when 
a high current is suddenly applied. Prin 
cipal drawback of this type of testing is 
its limit of model size to 4 in. diameter 
Correlation with other types of data 
will be difficult. However, an attractive 
feature is that the cost per data point 
will be as small as the modcls, Boren 
to other testing methods. 

Wind tunnel versatility has also been 
increased using mass accelerators 

Powder charge guns are used to 
fire models upstream through the test 
section of wind tunnels to greatly in- 
crease their range of testing velocities 

oo of superacrodynami¢ 
knowledge is certain to lag vears be 
hind hypersonic information. ‘There is 
only one tunnel in the United States 
(University of California at Berkeley) 
capable of creating a high velocity 
stream of separated air molecules. Con 
sequently ballistic missile engineers 
who must accurately predict trajectories 
which reach altitudes of several hun 


alwavs 
rchiable 
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U.S. Research Aircraft— X" Series 





1 RM1-4000-('-4 @ 6,000 Ih t 
1 RMI XELR-11-RM-5 @ 6,000 Ih t 


1 RMI XLR-11 @ 6,000 Ib t 


1 RMI XLR-11 @ 6.000) ¢ 
1 RMI XLR-1! @ 6.000 t 


1C-W XLR-25 @ 15,000 Ih 


Douglas 2 Weat J94-WE-17 @ 4,500 Ibt 


Northrop | 2 West. J30 @ 1,600 Iht 


Hell 1 All. J35-A-17 @& 4,900 tht 


Lockheed | 1 Marquardt “Homare™’ ramjet 


| 2 Weat Jt) 


1 R-R Avon th @ 10,000 I. t 


2 AS Viper 


1 RMI lpr 


lawkheed 3 apr 


Hiller itp 


First to exceed Mach |, 10 14/47 
reached M Lo 


Exceeded 1.650 mph (M25) and 
90.000 [t altitude during tests 


Uaed for heating studies, purnped pro 
pellants 


Destroved during test, 8/23 51 
Has 4°) wings, pumped propellants 


Faceeded 2.100 mph M =3 plus) and 
124,000 ft altitude during tests 
crashed 0/27/! 

Underpowered, now out of ae, vice 


Nenw-tailless sweptwing aircraft for 
transoni teeta Out of service 
Variableaweep wings) span 23.5 ft 


fully ewept. Crashed 10/13 55 


Test vehicle for Homare propulsion 


unita’ Controllatle. recoverable try 


parachule uomanned 


Guidance aud aerad ynarni teat vehicle 
for NAA 3M 44 Navaho, unmanned 
Fhghts completed 


Vertwal takeoff reeearch Delta 


wing aircraft. in flight teat 
Vertival takeof renearch 


batreme-altitude reararch, demgned 
for performance above 500,000 ft 
Manned areralt 


Three-stage hypersonic rocket vehicle 
for CUM studies, un 
manned 


te-entry 


Tit wing VTOI 





Abbreviations: 


All. Allison 
AS Armstr Siddeley Motors 
C-W Curtiss- 
ipr = Liquid-propetiant rocket 
t} Turbojet 





Turbopr op 

Pounds of thrust 

Reaction Motors inc 
Rolls-Royce, Ltd. 
Solid-propetiant rocket 
Westinghouse Electric Corp 








dred miles face a situation similar to one 
several vears back when slotted throat, 
transonic wind tunnels were not avail 
able. Acrodvnamicists then had to com 
plete aircraft designs without reliable 
information concerning — that speed 
range 


No Comparisons 


ven when using the California tun 
nel, missile men have no strong theors 
or ether test data with which to com 
pare their results. Therefore, there is 
no casy way to decide on the proper 
method for reducing their test informa 
tion to usable coefhicient form 

All three U.S. services are 
development projects of various type 


financing 


of vertical lift machines. ‘This is deemed 
necessary to provide combat forces with 
the rapid tactical transport and air sup 
port rec uired in atomic warfare where 
amin airfields will be primary targets. 
These diversified projects may be 
classified in three groups: helicopter 
and semi-helicopters which utilize rotors 
and have linited cruise speeds; tail-sit 
ters which obtain their lift from conven 
tional propellers or turbojet thrust and 
have high-speed potential, and finally 
multiflapped and tilting wing aircraft 
which land with ther fusclages in a 
horizontal position and may also func 
tion as conventional aircraft 
Some deve lopment cnginecs 


STOL should be bypassed and full 


bn Ne \e 
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FASTENER PROBLEM 


Type LH2424, for temperatures to 550° F. Type N2424, for temperatures to 250° F. 


Strong, self-locking threads 
for tapped holes in soft metals 


lapped holes in soft metals have long presented problems to aircraft manufac- 
turers. Threads wear rapidly, are easily faces and are susceptible to stripping. 
Bushings made of harder alloys are a partial solution. Such inserts, however, ion 
a tendency to shake loose under vibration, or to back out when the bolt is re- 
moved. fhe only alternative is to position them with a secondary fastening device 
such as a key or a “Dutchman” pin which then presents a difficult and costly 
service problem. In cooperation with aircraft and aircraft engine builders, ESNA 
has developed a new bushing design which eliminates these problems. Type 2424 
bushings are self-locking externally and internally. They provide a one-piece, 
vibration-proof steel threaded insert that develops AN tensile loads, is dependably 
self-retaining, yet can be readily removed with simple tools. 

Easily inserted in an NC-2 tapped hole, using simple tools, the type 2424 bush- 
ings are locked in place by the interference action of the patented Lok-Thred sys- 
tem, which reforms the socket thread to the equivalent of a perfect selective fit. 

The internally-threaded sections use one of two thoroughly-proven ESNA self- 
locking devices. For temperatures up to 250° F., the new bushing is available with 
the famous red nylon locking collar. For service between 250° and 550° F., it 
comes equipped with the all-metal LH locking device that has been tested on 
many types of ESNA high temperature lock- 
nuts. Both bushings are available in sizes 
#10 through %” and the locking devices pro- 
vide performance and reusability per Speci- 
fication AN-N-5b and AN-N-10a, 


Type 2424 bushings can be installed in any 
material whose hardness is less than 25 Rock- 
well C, including aluminum, magnesium, plas- 
tic and mild steel castings. Simplified installa- 
tion and field maintenance techniques save 
costs, And because Lok-Thred method of ex- 
ternal locking creates less hoop stress in the 
base of the casting, edge distance or boss size 
is reduced .. . with resulting weight savings. 





— 











YUYUX 


“Lok -Thred” contour displaces metal 
from crests of socket threads to pro- 
duce equivalent of a perfect selective 
fit. Original socket threads can be re- 
worked as many as ten times and new 
bushings inserted 


-—————-— MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America 
Dept. N81-225, 2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastener information: 


[ ] Here is ao drawing of our product. 
What self-locking fastener would 
you suggest? 


| Details of type 2424 bushings. 


Name____ . ' . OE 
Firm. = - OO 


an an on an a0 «mn on ab enn an an ad 


City. ‘ — " UND icinestcitcetalena NU iiasiceceiticipnincelpciiiiaiaiinls 


ee ee ee eee | 
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effort concentrated on VIOL which 
is the ultimate goal. However, the 
Army wants a VUOL craft that will be 
capable of STOL in a 100% VTOL 
overload condition. ‘This stems from 
its belief that adequate power to insure 
high capacity VTOL aircraft will not 
be available for some years. 


Adequate Power 


Heart of anv VIEOL or STOL devel 
opment is adequate power. Thus, a 
large percentage of the funds allocated 
is being spent devcloping high power, 
low weight per hp. turboprop engines 
Contracts have been Ict abroad as well 
as in the U.S. 

New Lycoming and General Electric 
light turboprops of 1,000-2,000 eshp. 
have provided sufficient power for cur- 
rent experimental types. 

Boundary layer control, necessary for 
STOL operation, has reached the flight 
test stage with many U.S. aircraft 
manufacturers. Some operational planes 
are equipped with it, although they are 
still having problems. Main trouble 
centers are the high-pressure nozzles in 
blowing systems and the porous skins 
of suction types. ‘There still has been 
no general agreement as to the best 
tvpe of BLC. Blowing requires more 
power, but increases lift cocfhcient 
more than suction. Blowing at the lead- 
ing edge slat has recently been found 
to improve maximum lift coefficient by 
more than .5. 

This indicates that high lift cocfh- 
cients may be maintained at very large 
angles of attack, resulting in a virtually 
unstallable wing. 


Noise Solutions Sought 


Use of large jet engines and the 
gravitation of people toward military 
and civil airports is bringing increasingly 
violent complaints against noise, 

Bocing’s 707 equipped with derated 
J57 engines, for example, will have a 
noise level at take-off power of 130 de- 
cibels at 900 ft., a 20 decibel increase 
over the DC-7. 

Reduction of 707 noise to the DC-7 
level can be accomplished by creating 

more gradual velocity gradient be- 
tween the high energy air cf the jet ex- 
haust and the nearly static surrounding 
air. 

A thrust loss of 2-3% will result 
using present designs for accomplish 
ing noise reduction. While the airlines 
are willing to accept this penalty in 
deference to customer and community 
iclations, the Air Force is not. USAF 
naturally opposes anything which will 
restrict maximum takeoff weights 

Noise also can damage structure. Jet 
exhaust located near fuselage or over 
the wing has led to failure. Suppressors 
are being designed to reduce sound cn- 
ergy in the critical lower frequencies— 
150 to 1,200 cps 
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GENERAL OFFICES 


BAN BIEGO 18, CALIFORNIA 


Avnet 


erene caarenn SALES: 

‘ re St. Y. 13, N.Y, 
BEekman 3-5780 " 
AVNET WESTERN SALES: 
8966 National Bivd., L.A. 34, Cal. 
TExas 0-7572 


From two 7 story warehouses right 
on the premises, AVNET distributes 
Bendix Connectors, Cannon Con- 
nectors, Sylvania Tubes & Tran- 
sistors, Winchester, IPC, Bendix 
Special Purpose Tubes, Sprague 
Capacitors and Condensors, West- 
inghouse Aviation Bulbs, UG Con- 
nectors, JAN Switches and Circuit 
Breakers, Coaxial Cable, Fuses, 
JAN Resistors and Potentiometers, 
Ampheno! Connectors, Cinch-Jones 
Piugs, Sockets, Strips. What a 
source of supply! Resident Govt. 
source inspection on the premises! 


Amet Electronic Supply Company 
34-46 N. Moore Street 
New York 15, New York 


Attention: Mr. L. Avnet, President 
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A OIViSiOnw OF GENERAL OY HAMICE CORPORATION 


BAN DIEGO TR CALIFORNIA 


CELEPH One CrP meee & Bett 


20 September, 1956 


Avnet Electronic Supply Company 
34-36 N. Moore Street 
New York 13, New York 


Attention: Mr. L. Avnet, President 





Gent lemen: 


In the past year, we here at Convair have devoted a great 
Geal of attention to the performance of your company. We are very 
pleased to report that your performance has been excellent. The 
splendid cooperation and service extended to Convair in all your 
negotiations, by your Top Management Sales Personnel, is highly 
Commendable, 


Our normal production flow and scheduled delivery of 
airplanes is directly contingent upon our suppliers’ promise to 
perform to his committed shipping schedules. You have not only 
maintained and fulfilled these pramises, but have, on many occasions, 
accelerated your deliveries at our request. This letter is to 
express our sincere appreciation for your many extraordinary efforts 
and the fine business relationship ve have enjoyed. 


Very truly yours, 
CONVATIR 


A Division of General Dynamics Corporation 
(San Diego) 


Leg. oto 


Buying Gufervisor 


CENEAAL OFFIC EE: BAN BDIFEGO. CALIFORNIA 
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CRO DISPLAY 


ASCOP #2)... SAMPLING SWITCHES 


Help Spearhead Ramjet Research in the Lockheed X-7 


The needle-nosed X-7 is playing a ma- 
jor role in the development of power- 
ful new engines for Air Research & 
Development Command ramjet mis- 
siles. ASCOP high speed rotary 
sampling switches are employed in 
this “flying laboratory” to provide de- 
tailed information on flight attitude, 
supersonic airspeed, temperature and 
stress. As many as 100 measurements 
of aerodynamic behavior are provided 
by ASCOP Switches for transmitting 
to ground stations where the vital sta- 
tistics are analyzed to contribute to 
better ramjet performance. ASCOP is 
the leading manufacturer of rotary 
sampling switches and has over 200 
standard models for use in telemeter- ASCOP SAMPLING SWITCH FEATURES 
ing, drift compensation, thermocouple Easy installation © Single or Multi Pole © Up to 240 
sampling, radar display and countless contacts per pole @ With or without Motor Drive @ 
other applications. Write for complete Speeds up to 100 RPS @ Long Life @ Low Noise @ Top 
details. Reliability @ Trouble Free @ Precision Construction 


APPLIED SCIENCE CORPORATION OF PRINCETON 


P. O. Box 44 Princeton, New Jersey e Phone Plainsboro 3-4141 
1641 South La Cienega Bivd., Los Angeles, Calif. 
Phone Crestview 1-8870 


RAN 
“0 --MASCOP , 
MITTITID ULIRIKIL ERT TL 








NEW FROM ASCop 


LOW LEVEL PW MULTICODERS 


Open a Whole New Field 
of Mobile instrumentation | 


i ll 
-_ > 
a a 


Announcing a NEW Line of 
SUPERSENSITIVE PW AIRBORNE EQUIPMENT 


For/Remote Measurement, Recording, Transmission 


The new ASCOP D Series PW Multicoders provide, for 
the first time, supersensitive, low-level remote measure- 
ment of data from airborne vehicles. The extremely high 
input sensitivity, fast sampling rate, and wide selection of 
data channels (up to 88) of these new Multicoders . . . to- 
gether with their critical accuracy, ultra-high altitude 
pressurization, and rugged design . . . suit them ideally to 
today’s most important testing and prototype applications 
involving recovery and repeat use. 


Provides A Complete Data System 


The new ASCOP Multicoder, combined with ASCOP M 
Series Ground Statidn Equipment and suitable trans- 
mission or recording equipment, constitutes a complete 
data handling system that is easy to operate, flexible in 
application and provides simplified real time reduction 
ASCOP also produces a complete line of PW Data Sys- 
tems and equipment, Telemetering sets and High and Low 
Speed Rotary Sampling Switches\.Contact ASCOP re- 
garding your present program today. 


APPLIED SCIENCE CORP. OF PRINCETON 


P. O. Bex 44, Princeton, N. J. + Pleinsbore 3-4141 


1641 S. LeCienege Bivd., Leos Angeles, Calif. 
Crestview 1-88706 





FEATURES 


Operation from Standard Transducers 
and Pickups 
Operation from Low-level Transducers. 


Recording and transmission of up to 88 
data channels. 


Ease of data reduction. 
Pressurized for very high altitudes 


SPECIFICATIONS 


Input Sensitivity: 0-15 mv or 0-30 mv 
Input Circuit: Differential balanced to 
ground 

Date Channels: 43 or 88 

Sampling Rate: 20 or 10 samples per 
second per channel 

Output: Standard pulse width 

Power Requirements: |! 5V, 400 cycles 








This fast growing or ganizationhas immediate openings for, 


SYSTEMS & PRODUCT ENGINEERS + SENIOR AF. ENGINEERS 


TRANSISTOR ENGINEERS + SALES ENGINEERS 


Send Resumes to our Princeton Office, 
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ALTERNATE WING STRUCTURES for supersonic aircraft exposed to high heat rates include Inconel-X structure (left) with 0.1-in. skin 
supported by corrugated spar webs at close intervals and truss-type ribs; and (right) 3 to 4-in. magnesium backed by aluminum alloy webs 


and ribs. 


High Speed Structures Keyed to Materials 


By Irving Stone 


Structures for high speed aircraft and missiles are closely keyed to basic 
design and the critical variable of materials in relation to high temperatures. 

One major question is how extensively titanium alloy is going to fit 
changing structural requirements. It is vigorously advanced by some airframe 
builders, not particularly stressed by others. 


One of the most active proponents 
of titanium alloy structures is Bocing 
Airplane Co, Its designers foresee a 
distinct role for the material in aircraft 
where structural temperatures may 
reach at least 800K. With future de- 
velopment, it may become competitive 
with stecl for even higher temperature 
applications 

Bocing is considering titanium alloys 
not only for future large supersonic ait 
craft designs but for subsonic applica- 
tions as well. Reason: minimum air 
frame weight gives maximum range 
or maximum payload for a given range. 
Kor the type of aircraft Boeing is con 
sidering—large bombers and_ transports 
—these factors are of prime importance. 


Use of heat-treated 6Al-4V titanium 
alloy instead of a typical high-strength 
type heat-treated steel such as Type 422 
will result in a 30% saving in airframe 
weight, Bocing engineers estimate. This 
will provide a 15% increase in radius 
or a payload increase of approximately 
30% of the structural weight with no 
loss in range. 

Related to 7178-16 aluminum alloy, 
savings in weight and improvement in 
performance would still result. 

These advantages are possible, Bocing 
cnginecrs say, because of the superior 
strength/weight ratio of heat-treated 
6AL4V titanium alloy. The material 
also has good creep characteristics at 
temperatures up to about 800F, and 


CURVED HONEYCOMB sandwich panel developed by Boeing Manufacturing Research Div. 


using .032-in. 6A1-4V plus titanium alloy sheet and 17-7PH stainless steel core. 
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good notch sensitivity, fatigue resistance 
and corrosion resistance. 

Bocing’s projected use of G6Al4V 
stems from a wealth of design studies 
involving about 300,000 combinations 
of various materials, gages, methods of 
stabilization, and temperatures, ctc., 
supported by structural tests on pancls 
embodying the more feasible character- 
istics. 


Design Challenge 


Most serious challenge to the designer 
in the use of a material such as heat 
treated 6Al-4V is to design structural 
components which will provide stability 
for very thin high strength shect. A 
large percentage of the external surface 
of the aircraft will use this stabilized 
thin-gage construction 

One approach is the use of titanium 
alloy or steel honeycomb core. Corru 
gations or waffles spotwelded to the thin 
surface sheet is another. 

Thinner sheet—gages down to .005 
in. in 36-in. widths could find ap- 
plication in thin-skin stabilized struc- 
tures, say Bocing designers. 

With the Air Force, Boeing has 
sponsored development programs with 
various titanium producers to supply 
heat-treated mill products, now only 
available in experimental quantities 
As a result, availability of commercial 
quantities of titanium alloys in_ the 
range of 150,000 to 170,000 psi. ulti 
mate tensile strength is expected to be 
available soon. 

Heat-treated 6A1-4V_ material with 
which Bocing is now working develops 
150,000 psi. minimum tensile strength, 
a value expected to be boosted to 
170,000 psi. with additional heat-treat 
expericnce and refinement. 

Other developments expected which 
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TITANIUM ALLOY parts (left) being welded at Boeing in inert-gas-filled plastic chamber; method is used for small configurations. Sup- 
porting fixtures (right) used at Boeing for 6A1-4V titanium were especially designed to minimize distortion. 


will boost use of titanium alloy arc 
improved gage tolerance to permit 
production of more uniform quality 


formed parts and closer weight control, 


longer and wider sheets to lighten struc 
tures by reducing number of joints and 
improved flatness to provide greater 
acrodynamic smoothness and_ facilitate 
manufacture of sandwich construction 


Vital Factor 

Available 6AlL4V_ shect mects stain 
less steel specification limits in accord 
ance with AMS 2242A, but Bocing de- 
signers would like to sce the material 
developed to mect aluminum = alloy 
specifications. 

Vital factor underlying the general 
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introduction of titanium alloys for air 
craft and missile structures is the resolu 
tion of manufacturing difficulties. ‘The 
material will have to be handled 
routinely by shop processes translating 
designs into — structural hardware. 
Bocing’s Manufacturing Research Sec 
tion is studying forming, machining, 
heat treating and welding. 

The material cannot be formed to all 
normal configurations at room tempera 
ture. At clevated temperature four basic 
problems are introduced: one is to 
raise the material to 1,000-1,5001 range 
temperature, second problem ts to raise 
tooling to temperature and maintain it 
during forming, third is maintaining 
lircraft tolerances during high heat 


forming so that warpage ts not excessive 
upon cooling, and fourth is to protect 
the metal from absorbing gas con 
taminants at high temperature 


Hot Forming 


Using clectrical heat, the part blank, 
dic, or both may be heated. The part 
may be used as a resistance clement 
Induction heating also is being studied 
Internal clectrical heating  clements 
mav be used in the di 

Gas heat may be 
by internal burners. Part may be heated 
over a gas flame. ‘Torch heating does 
not provide consistently uniform tem 


ipplied to the dic 


perature 
Furnace heat has been applied in the 


HYPOTHETICAL BOMBER INCORPORATING TITANIUM 


181 





FOR INSTRUMENTS AND CONTROL SYSTEMS 
‘TAILORED TO EXACT REQUIREMENTS 
OF PRESENT AND FUTURE COMMERCIAL AND MILITARY AIRCRAFT—CALL ON 


BENDIX 


BENDIX Aircraft Instrumentation 


Air Data Computers 

Attitude Gyro Indicators 
Continental Compasses 
Courseline Computers 

Dead Reckoning Computers 
Directional Gyro Indicators 
Gyro Flux Gate* Compasses 
Magnesyn* Remote Indicating Instruments 
Navigational Computers 
Off-Course Computers 

Polar Path* Compasses 
Specialized Navigation Devices 
Stable Platforms 


BENDIX Aircraft Systems 


Automatic Flight Controls 
Automatic Cruise Controls 
Automatic Landing Approach Controls 
Automatic Pilots 
Stability Augmentation Devices 
Surface Power Controls 
Throttle Servo Controls 
Thrust Controls 
Flight Directors 
Missile Control Systems 
Pilotiess Aircraft Guidance Systems 
*Trademark, Bendix Aviation Corporation 


Eclipse-Pioneer Division, Bendix Aviation Cor- 
poration, is the nation’s foremost developer and 
manufacturer of these instruments and systems. 
As aviation’s needs grow constantly more complex 
and critical, it will pay you more than ever to 
take advantage of our broad experience and un- 
matched research and production facilities. 


District Offices: Burbank, Calif.; Dayton, Ohio; Seattie, Wash. Export 
Sales and Service: Bendix international Division, New York 17, N. Y. 


Let “By Bendix” be your 
guide to“ Buy Bendix” 


Eclipse-Pioneer Division Condix” 


TETERBORO, N. J. 





MISSILE WING CONSTRUCTION 


us wae 
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Lf ApInG FOGE War 


WOWEYCOMB LEADING EDGE CONSTRUCTION 


WING for supersonic missile designed by Northrop (left) embodies adhesive-bonded aluminum honeycomb core, forged and formed ribs, 
Adhesive-bonded aluminum honeycomb sandwich (right) applied to leading edge of Northrop Mach 2 fighter design. 


lower temperature ranges around 
1,000F. Disadvantages are heat loss im 
transfer of part to forming machine 
and occasional necd for reheating dur 
ing forming cycle. An advantage in 
contrast with clectrical and gas heating 
is that the part is heated at the arca of 
forming, promoting closer control of 
temperature, more cficient forming. 


Tolerance Control 


Control of part tolerances during and 
after forming depends on dic design and 
use of tools, and holding fixtures in the 
aging operation of the heat treat cycle. 


Boeing has developed ceramics for 
successful elimination of galling during 
forming. In addition to serving as a 
lubricant, the ceramic prevents scale 
formation on the surface of the part. 

Heat treat is required for optimum 
physical characteristics of the 6AlL4V 
titanium alloy. First stage is solution 
heat treat, in which the material is 
heated to 1,700F for 30 min., followed 
by a water quench. This is done to 
parts which are not formed, as well as 
those to be formed. 

Second stage, the age hardening 
treatment, is done for four hours at 
1,000F. Parts get this treatment after 
forming. A protective coating of sihi- 
cone-base aluminum paint prevents gase 
ous embrittlement and scale formation 

In welding, both fusion and resistance 
techniques have been developed to the 
point where manufacturing criteria has 
been established for cconomical pro- 
duction of 6Al-4V_ parts despite rela 
tively closer control required. 

For fusion welding, methods used 
for stainless steel have been refined 
Cleaning of the allov has been more 
critical; closer control of the inert gas 
rate of flow, quality and degree of cover 
age is required. In one approach a 
plastic bag contains the part and the 
protective atmosphere. 

Kor resistance welding, 
cquipment can be used but closer con 


standard 
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trol of all welding variables is required 
Higher and consistent) weld — shear 
strength can be obtained by mimumizing 
surface contamination 

In the relatively difficult ficld of 
titamum alloy machining, Bocing has 
applied basic research data, obtained un 
der Air Force contracts with industry, 
to its specific problems in cutter 
search relating to titanium alloy smear- 
ing tendencies, unusual chip formation 
and low thermal conductivity of the 
material. Practical solutions have been 
developed for cutter geometry and ma 
terial quality, and control of tool grind 
ing practices. 

Machine practices for typical steel 
and aluminum alloy parts have been 
cvaluated on corresponding 6Al-4V con 
figurations. It was found that machines 
used for cutting stecl were adequate 
for titanium alloys. Those specifically 
designed for aluminum alloy, such as 
spar mills, skin mills, and routers, 1 
quired modification, generally, in speed, 
power and rigidity. Indications are that 
assembly drilling will require more rigid 
tooling and slower speed power feeds 

In the overall machining field, equip 
ment modification, fixture and tooling 
requirements, Operator technigues, op- 
timum coolants and lubricants, are still 
being studied to establish procedures 


Dissent on Titanium 


Another prominent design 
believes that use of improved aluminum 
allovs will delav extensive use of titan 
ium alloys. New aluminum alloys ap 
pear to be applicable to aircraft oper 
ating at about Mach 3, 
sav. Example cited is Alcoa's recently 
introduced X2219-T6, which could be 
used for skin temperatures up to about 
500K. It is likely that the next genera- 
tion of fighters Or superson bombers 
uch a 


v 
group 


these designers 


might make extensive use of 
material 
Another 


tention of 


advanced for re 
that 


reason 


aluminum alloy 4 


operational aucraft will not be fying 
it sustained Mach 3 speed in the im 
mediate future powerplants 
with reasonable fuel consumption wall 


he Cis 


not be available 


Not for Missiles 


Some men 
titanmum allovs m= ther plans 

One prominent organization design 
ing and building missiles has not used 
titanium prnmarily because of the rela 
tively high cost of the maternal, particu 
larls is pretty much a 
one-shot artick 

In the temperature 
titanium alloy would normally be used, 
steel has been emploved, this company 
savs, even though a small weight penalty 
has been involved. By the tune titanium 
allovs come down to a competitive 
price, it adds, the material no longer 
will mect the temperature requirements 
tor missiles and the use of steel or some 
other higher temperature maternal will 


rassile haven't meluded 


since a missile 


region where 


be mandators 

In addition to high cost, procure 
ment and fabrication difficulties have 
discouraged the use of titanium alloys 
in mussiles, claim engineers of another 
activity. “If it were the 
that had the required 
would bend over back 
wards to use it,” they declare. Instead 
of using titanium alloy for its structural 
cfhoiencs 600 
900K range (structural temperature as 
distinguished — from 
temperature), they say Types 321, 347 
md 400 stamles 4130 steel 
we bemg used 

An alternate 
magnesium Of aluminum alloys im gages 
thick cnough to act as a heat sink, so 
that the of the 
mg material doc not reach the tem 
of the Thick 


ness required for these materials should 


top missile 
only material 


propertics, we 


it tomperatiure in the 


boundary laver 


tecls and 


ipproach he to Ws 


tempcrature load-carrs 


perature boundary laver 


not mtroduce additional waght m com 


parson with the heavier, higher tem 
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Fy med —J FB 
ACCESSIBILITY 


with 
CAMLOG 
FASTENING 
DEVICES 


Modern product designs, production techniques 
and fabrication requirements demand more speed, 
more accessibility, more versatility in fasteners. In SPF (STRESSED 

the electronics, aircraft, machinery and many PANEL FASTENERS) 
other industries leading original equipment manu- 

facturers call on Camioc’s engineering department aetoum with sdded feature 
for fastener designs that help improve the product, of continueve Ones 


nt. 
decrease its cost and increase its sale. ong eeetnreading ..- Saves 





rate... has low 


n under load... 
defiectio jong torque life. 


design problems. 


| weight in design 

ind hours of maintenance 

Specify your needs for fasteners. These and other bones For ee ptructural 

Camloc produ -ts offer modern solutions to modern londs. Takes less than a turn 
to o 


@ PRINTED CIRCUIT FASTENERS 


This unusual fastener holds 
printed circuit boards in 
place with pull-out force of 
about 12 pounds. Consists of 
ball stud and two sprin 
tempered steel clips. Stud 
also serves as attaching nut 
for contact plug mounting. 


ELECTRONIC CHASSIS LATCH 


snoupensiee, vibration-proof Chassis 
Latch of attractive design eliminates 
protruding attaching bolts and hole 
preparation ...Opens and closes 
easily... provides leverage to 
overcome frictional loads of * 
multiple contact plugs. 


HIGH STRENGTH LATCHES > 


"Specialists For maximum safety and 4 
ease opera’ Lil 4 . 
in fasteners high shear-tension ‘one ih 
for Industry’ heavy loads are factors. <@ 4 
Pe Mh 


Long fatigue life 4 
under loads. Wide 


FASTENER CORPORATION ond’ sizes turfifle 
Spring Valley Road, Paramus, N. J. @ variety of 


requirements. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
SOUTH WEST OFFICE: 2509 W. BERRY ST., FORT WORTH, TEXAS 





perature materials for which they are 
substituted. 

In one comparative study for a high 
speed high-temperature test vehicle, a 
{- to 4-in. magnesium skin backed by 
aluminum alloy truss-type spars and 
ribs, was about 20° lighter than an 
Inconel-X structure using 0.1-in. skin 
supported by corrugated spar webs, 
closely spaced, and truss-tvpe ribs. ‘The 
magnesium-aluminum = structure alse 
would simplify design and manufactur- 
ng. 

Generally, in’ the 900-1,200F tem 
perature range, primary structural ma 
terial of the stainless steel types, nickel 
hase allovs and cobalt-base allovs, ete.. 
appear attractive, missile designers 
aim. ‘These materials appear apph 
cable for the immediate future, since 
icports are that for the period 1957 
1960 most airborne missiles are not 
being designed structurally to with- 
stand steady-state temperatures at 
speeds as high as Mach 4 to 5 (1,100 to 
1.800K), but for a relatively short struc 
tural life, at temperatures which can 
approach 1,000F. 

In the picture are thrust-borne 
(ballistic) missiles which can develop 
structural temperatures capable — of 
softening or melting the common struc- 
tural materials. One approach to this 
problem is the heat sink, with ma- 
terial of adequate type and thickness. 
Designers also are considering using 
ceramics, cermets and composite 


makeup on the outer surface of the 
structure. Big hurdle with ceramics and 
cermets, it is claimed, are their relative 
brittleness and fabrication and attach- 


ment problems. With a composite 
structure, such as one using a metal 
inner face and a ceramic outer face, 
there are bonding difficulties, problems 
associated with coefficients of expan- 
sion, attachment difficultics 


Honeycomb Structure 


Insulating type mineral fiber ma- 
terials also are being considered. In the 
higher structural temperature ranges, 
designers contemplate endothermic 
(heat absorbing) vaporization of an 
outer protective material for keeping 
down the temperature of the primary 
structure underneath. In cffect, this 
form of crosion means that the struc 
ture becomes lighter during flight 

Honevcomb structures have a_ place 
in missile makeup. Thev already have 
heen adapted for high speed aircraft 
construction (AW Oct. 8, 1956, p. 29; 
June 27, 1955, p. 36). For service where 
bond temperatures are above 1,000F, 
brazed all-metal honevcomb sandwich 
ippears promising, designers sav, and 
ilready has been used to a limited ex- 
tent m missile structures. Resistance- 
welded honevcomb sandwich, now in 
the experimental stage, may prove more 
ittractive because of greater strength/ 
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weight cfhciency and higher tempera- 
ture potential. 

For adhesive-bonded honeycomb 
sandwich, the structural temperature im 
the bond must not exceed that at which 
the bonding maternal shows creep or 
excessive deflection. Up to 400-500F, 
epoxy bonding resins are used. In the 
500-1,000F range, sihcone and other 
type bonding resins are bemg adapted 

Example of an adhesive-bonded 
Humimumn honevcomb sandwich struc 
ture iy the wing of a supersonic missile 
designed by Northrop Aircraft, where 
structural temperature has reached ap 
proximately 400F for a short pernod 

Honeycomb structure has been stati 
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tested at the new clevated temperature 
facihty at Wight Aw Development 
Center, and flight tested im the super 
vonic regime. Both tests demonstrated 
the structural integrity of the honey- 
comb makeup for the temperature 
range cncountered., 

Controlling factors which dictated 
the use of this type of structure im 
cluded = acroclastic = problems — (wing 
flutter, skin panel flutter, wing reversal), 
min structural frequen ms omc 
quired for autopilot operation; stringent 
urfoil smoothness; thinness of airfoil, 
luting use of conventional structural 
shapes and fasteners, and coonomy 


Comparson with a conventional 





INSULATION PROTECTION 
for a 51,000,000 


INVESTMENT! 


Oniy the best in high temperature insulation is 

good enough to protect a modern, radar-equipped jet fighter 
with its highly skilled pilot. The high-performance 

features of REFRASIL Insulating Blankets have led 

the industry since their introductory use 

on the first production jet airplane for the U. S. Air Force. 
REFRASIL “Pre-formed” and “Wrap-around” 

Insulating Blankets are preferred by the majority of aircraft 
and jet engine manufacturers all over the world! 

For your special insulation problems, our research and 
development erfgineers are only a phone call away. 


Hy) 


REFRASIL Insulating Blankets are on t i e fa t u re In & u la t io nl 


job here to protect against the searing blast 
of the jet engine's exhaust. REFRASIL is so 
efficient an insulator that under certain condi- 
tions, a “A” layer of this special fibrous silica 
material, between metallic foils, lowers tem- 


= 
peratures more than 1000°F. from one side ((eRRRASIL J) 
— 


to the other! 























FREE NEW CHART! 


This new High Temperature Insulation Chart 
contains valuable information on all basic types of 
insulation and their temperature ranges, from —300° 
to + 3000°F. Write for your free copy today! 


H. |. THOMPSON FIBER GLASS CO. rai 
1733 Cordova Street - Los Angeles 7, California H) TO HITCO Helps The Aviation 
REpublic 3-9161 Industry Beat the Heat 








WRITE OR CALL YOUR NEAREST REFRASIL FIELD ENGINEERING REPRESENTATIVE: EASTERN — Jack Treviyn, 209 Thayer St, Ridley Park, Penn, LEhigh 2-6126 
MIDWEST — Bursie L. Weddle, 3219 W 29th St, Indiana 2 ind , WAlnul § 6685 - SOUTHWEST — Marshal! Morr: 1515 Covert Ave Fort Worth, Texas, WAtnut 3-8098 





structure showed that only 39 parts 
were required for the honeycomb sand 
wich structure as against approximately 
650. ‘The structure 
only formed 
parts compared to 620 and 15, respec 
tively, for the arrange 
ment. 

Phe honevcomb 
piece aluminum alloy 
milled to minimum = gage meeting 
strength and stiffness requirements. A 
full-depth honeycomb core of varying 
densities is bonded to the skin with 
high temperature Epon 422 adhesive. 

Main spar and parts of the inboard 
rib are forged. Other parts of the in 
board rib are bent up from sheet stock. 
These components, as well as the honey 
comb core, are adhesive-bonded to the 
skin under low 

Construction of the body 
follows a conventional pattern involy 
ing the use of aluminum alloy, steel, 
and reinforced plastic sections. 


Mach 2 Aircraft 


Northrop also uses adhesive-bonded 
aluminum honeycomb sandwich in ait 
craft design projected for Mach 
speeds. In this apphcation, full-depth 
used in the 
mcorporates un ex 


used 
metal 


hone VC omb 
~ ‘ 
26 tastencrs and 2 


conventional 


wing has a single 
skin, chemically 


pressure 
missile 


aluminum honeycomb ts 
stabilizer, 
truded main spar to carry bending loads, 


and a formed false spar at about 75‘ 


which 


chord, which serves as the aft shear 
carrving member for the 
box. Skin is chemically milled to taper 
panwise from O.10 im. at the root to 
040 am. at the tip, and incorporates 
i riveting land along the spar area 
Vertical fin leading edge mcorporates 


biberglas skin and core combination to 


Hain torsion 


permit transmission of radio signals to 
the antenna housed behind it 

Rudder uses full-depth honevcomb 
tlummum sandwich from 
trailing primary 
loads carried by leading edge 

Ailerons and flaps embody full-depth 
alumimum honevcomb for 1O an 
of the trailing edge section to minimize 
fabrication problems and resist cffects 
vibration 


kk Khng to 


edge with bending 


\pal 


ibout 


of acrodynamically induced 
and buffet. 
Wing tip 


makeup and extends about 25 im. im 


also uses honevcomb 
board 
Wing leading 


bending box uses 


thead of — the 
Hhumainum 


cdg 
Hain 
provid icToO 


honeycomb panels — to 


smoothness between leading 
Ibis waving am 
the number of mbs and allows. the 
leading edge to remain unbuckled up 
to limit loads. Actual construction em 
sheet unstiffened 


leading nose par fol 


} 
COV TRATED 


cdge nbs results moa 


bodies a metal Nose 


ection cdgc 


lowed by upper and lower honevcomb 


mdwich panels riveted to the nose 
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spar and, at their aft ends, to the 15% 

main bending box spar 
Offermg big potential in the 

sthoone-resin- am preg 


future 


we phenohe- and 
nated remforced plastics now m_ the 
expermmental stage Ihese are pro 
jected to withstand temperatures im the 
ringe of 2,000 to 1L0,000K, retaming 
structural integrity for penods of time 
high cnd of thas 


about minutes 


in seconds for the 
rnge and two 
it the lower end of the 
would occur but the part would be de 
signed so that there would be cnough 
structural 


up to 


range. Erosion 


matenal reomaming to msure 
strength. Low conductivity of the ma 
ternal would permit use of a reasonable 
thickness, plastic designers claim 


Reinforced Plastics 


Meanwhile, remforced plastics 
found substantial routine application in 
primarily im wings 


h ive 


structures 
ind fins. Reasons for use 
ible strength/weight characteristics at 
case of fabrication, smooth 


missile 


meclude favor 


tcmperature, 


irodvnannuc finish and reasonable cost 

Remforced plastic laminates unpreg 
rated with CPOXY Tesi are tuitable tor 
up to 400] 


pre mated with phoneoli . 


tructural applications 
Laminates 
md modified polvester resins are 1 
tructural apphcations 


600] 


ported good for 
in the 400 to 
used for the ligh end of the 


range with the 


phenol 


° eee ee 
LIGHT BENDER! 


This 


24-inch f4 


lens has a 6-inch 


diameter entrance pupil, covers a 9x9 


inch plate, and yet fits into a 
shutter 


The 


trick was 


$'y-inch 


to design a lens that 


could bend the light accurately through 


such a 


tayve of 


action 


its economy and 


small shutter, to take advan 


high mpree d 


It took some doing, but we developed 


and are 


tity a 
sanee 


that 


now 
new PAXAR aerial reconnais 
and spotting lens for the USAF 


eens 


manufacturing in quan 


to please everyone ino on 


the project 


We ‘d 


problems 
rricle pendent 
Coast including research and dey 


ment, 


tity production of yvlass and 


elements 


Give us 


like to 


help with your optical 


too We have the 


facilities on the 


largest 
West 
elop 


as well as prototype and quan 


pla stuc 


or lense 


a call 


PACIFIC OPTICAL CORP. 120 Glasgow Ave., Phone: Oregon 8-1458 Inglewood 1, Calif. 
ist 8 se 
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Electronics center for the atomic age 


Your guess is as good as anyone's as to whether our 
Government or our industrial customers give us the 
more interesting challenges. 

Take TACAN—or an ARN-32 marker beacon— 
or missile guidance systems, countermeasures, auto- 
matic test equipment, automatic assembly tech- 
niques, on all of which we are privileged to work. 
Certainly, they demand the utmost in precise engi- 
neering and manufacture. 

Then, on the civilian front, there are projects 
like completely transistorized telephone switch- 
boards, and electronic systems for recording data 
about every freight car in transit over a railroad. 


Sc 


>: A OIVISION OF GENERAL 
%taG 


These also require nothing less than perfection. 

The net result of America’s insatiable appetite 
for electronic research and production has been 
a phenomenal growth in our business and the estab- 
lishment of the new Stromberg-Carlson “Electron- 
ics Center”—the 800,000 square foot plant pictured 
above. Every inch and every person in it are dedi- 
cated to continuous advances in national security 
and the home-front economy. We're proud to be 
at your command. 

And there are plenty of career opportunities for 
engineers who wish to grow with electronics’ finest. 
Write to Mr. R. W. Holmes for further information. 


STROMBERC-CARLSON COMPANY 


OVYNAMICS CORPORATION 
o General Offices and Factories at Rochester, NH. Y.—West Coast plants at San Diege and Los Angeles, Calif. 





range. Silicone-resin-impregnated — rein 
forced plastics will take temperatures as 
high as 1,250F, it is reported. These 
temperatures refer to continuous ex 
posure times of 4 to 1 hr. before de 
terioration of strength characteristics 

Missile wings have been fabricated 
in spans as large as 15 ft., although this 
size is considered unusual. Most spans 
range to about 5 ft. 

Construction might involve a Fiber- 
glas skin with full-depth Fiberglas 
honevcomb core, perhaps with Fiber 
glas spar inserts if load requirements 
dictate use of these members. Another 
structural form might use Fiberglas skin 
with spars and nbs of the same ma 
terial. Fiberglas honeycomb sandwich 
pancls used as skin might be supported 
by a multispar arrangement 

Other construction could use Fiber- 
glas skins enclosing high-temperature 
foamed core. Asbestos remforcement 
mav be used in some instances instead 
of Fiberglas for high heat apphcations 

Metal normally is not used except for 
attaching members 

Wing thickness may run from ap 
proximately 1 to 9 in., depending on 
icrodvnam requirements Smaller 
thicknesses probably would use foamed 
core between skins, or molded solid 
liberglas laminate 

Missile fins of plastic makeup gen 
crally use, in the thinner configurations, 
foamed core between skins or full 
depth honeycomb sandwich 

\n interesting example of remforced 
plastic use is im the hypersonic test 
vehicle (ITTV) developed by Acro 
physics Development Corp. (AW Jan 
7, p. 45). The nose cone incorporates 
a Fiberglas plastic immer shell and 
nickel outer shell with a layer of Re 
frasil between for insulation 

More study and better coordination 
of structural test data for a broad range 
of materials are needed, airframe de 
signers Claim. In aircraft applications 
for those vehicles operating in_ the 
region Of Mach 3, there will be a need 
for extensive study to determine the 
effects of repeated exposure to tempera 
ture and load to ascertaim suitability to 
resist. permancnt deformation o1 physi 
cal changes which will reduce mechan 
ical properties 

Some companies are conducting this 
form of research, but there is a great 
need for interchange of information, 
designers fecl. Also of prime im 
portance is the need for standardization 
of test procedures to insure reliable 
comparison of material properties 

One complaint voiced by missile de 
signers is that there is a lack of test 
data for common airframe = structural 
materials at clevated temperatures for 
very short exposure times (10 sec. to 15 
min.). Most data available to them 
they sav, are based on exposure tin 
of 30 min. or morc. 
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AVI ll A HIGH TEMPERATURE 
ALL STAINLESS STEEL 
| flexible TUBING ASSEMBLIES 


AVICA ans 
flexible 
metal tub- 

ing assemblies 

in Stainless Steel 

and other materials 

for high temperature 
applications can be sup- 

plied with “PAD” or bolted 

flange fittings to customers 

own designs, in all |.D. sizes 
from % inch to 4 inches. 
Let AVICA handle your high tem- 
perature rigid and flexible line 
problems. 


WRITE, WIRE OR 
TELEPHONE VIKING 6-9100 
ENGINEERING DEPARTMENT 


AVILA CORPORATION 


P. O. BOX 180, NEWPORT, RHODE ISLAND 





Steel-Smooth rubber-to-metal bonding 
with PERMADIZING 


Stillman’s exclusive PERMADIZING 
process provides precise, flash-free 
parts of optical smoothness, and 
allows effective sealing even at 
near-zero pressure. Write or call 


your nearby Stillman representative 
today. He has the full story. 


Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 





Why are 1 out of 5 

new or rebullt jet engines 
rejected because of 
excessive vibration? 


THE ANSWER IS BASIC: 


Jet engines are fiexibie rotors which must be 
dynamically baianced at operating speed for... 





PILOT SAFETY 
TROUBLE-FPREE OPERATION 
LOW MAINTENANCE 
SMOOTH PERFORMANCE 


A rotor that is dynamically balanced at 
1000 rpm... 


can cause dangerous bending 
moments at 10,000 rpm. 


A rotor balanced at operating speed, (10,000 
rpm.), exerts no bending moment and re- 
mains in dynamic balance. 


The IRD-Hicks Model 5000 Horizontal Spin Test 
Unit...in one operation ... combines over- 


speed testing and dynamic balancing at actual ® combination of top-flight talent to offer you the best... 
rotational speed. We invite your inquiry. For @ Biectronice by IRD: velopment Corp. 
further information, write or call International ye ee 

Research & Development Corp., 897 Thomas Retabiunes 1 


Lane, Columbus 16, Ohio. Boston 36, Massachusetts 
@ Vertical High - Speed 
Spin-Test uipment 





@ Ultra High-Speed 
Centrifuges 


+ at ed Dynamic 
Balancing Equipment 
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Propulsion Bucks Heat, Fuel Limits 


By Robert Cushman 


New York—Higher temperature materials to permit higher cycle temper- 
atures and new high energy fuels that do not absorb the entire weight and 
volume allowance of an aircraft or missile are keys to future propulsion progress. 

How designers made advances while the search for these better materials 
and fuels went on was a measure of propulsion progress last year. 


Last year saw some long hoped-for 
propulsion needs filled: 
e Supersonic high altitude turbojets. 
The Pratt & Whitney J57 proved that, 
given supersonic airframes, it could pro- 
pel them to Mach 2. The General 
Electric J79 turbojet is giving the F-104 
Mach 2 capability and is expected to 
give the B-58 Mach 2.3 capability in 
level flight. It has powered the Grum- 
man F1IEF-LE to 72,000 ft 
© High performance rocket motors. ‘Ihe 
Curtiss-Wright throttlable liquid pro 
pellant rocket motor which boosted the 
Bell X-2 to its 2,200 mph. speed and 
126,000 ft. altitude records and the 
General Electric liquid rocket motor for 
the first stage of the Vanguard rocket 
which will thrust the Earth Satellite 
Vehicle into its 300 mi. high, 15,000 
mph. orbit are evidence of the gains m 
the rocket propulsion field. 
e Better developmental facilities. 
NACA'’s Lewis Laboratory in Cleve 
land opened its 10 ft. x 10 ft. test sec 
tion supersonic propulsion wind tun 
nel in time to run full scale tests of 
a complete propulsion pod for the B-55 
The 16 ft. x 16 ft. test section tran 
sonic propulsion wind tunnel at USAF's 
Amold Engineering Development Cen 
ter, Tullahoma, Tenn., was operated 
for the first time. Navy's ‘Trenton, 
N. J., propulsion test facilities were 
able to verify that the Westinghouse 
XJ54 turbojet could maintain combus 
tion at a simulated 80,000 ft. altitude 
The down-range missile flight test fa 
cility extending from the Cape Cana 
veral launching sight, Patrick AFB, Fla., 
has been sufficiently completed to evalu 
ate first ICBM (intercontinental ballis 
tic mussile) and satellite launching vel 
cles. Since many of the new propulsive 
systems have to supply lift and control 
forces as well as propulsive forces, flight 
testing now means as much to the pro 
pulsion contractors as it does to the 
airframe manufacturers. 
@ VTOL/STOL engines. General Elec 
tric and Lycoming have cach completed 
50 hr. flight qualification tests with 
their 158 and ‘153 turboshaft engines. 
VTOL/STOL competition participants 
now have the promise of powerplants 
to build prototypes around 

Last vear also had its propulsion dis 
appomtinents 
¢ No major breakthrough in high tem 
perature materials. The thermal limit, 
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as far as turbine inlet temperatures go, 
is still under 2,000F barrier instead of 
the 2,500F needed for every phase of 
gas turbine development except sub 
sonic chemically-fucled turbojcts 

@ Nuclear powered airplane is farther 
away than had been thought, Defense 
Department admitted. Big technical 
problem was given as shiclding weight 
e Top limit of 373 seconds specifi 
unpulse was firmly set upon the per 
formance expected from the best com 
bimations of stable chemical fuels for 
rockets. ‘Vaming the free-radical chemi 
cal fuels which could give many times 
this value is yet to be accomplished 


Supersonic Turbojet 


In many wavs the performance of the 
GE J79 in the Lockheed F104 was the 
highlight of the past vear. After years 
of conjecture as to the possibility of 
a thoroughly supersome propulsion svs 
tom for ground based manned fighters, 
the appearance of a fully integrated in 
let, gas-generator and nozzle which 
would permit “effortless” 
flight was an cncouraging sign 

‘The J57 can also provide supersonic 
capability and with good subsomi 
cruise fucl consumption. But the J79 
because of its extreme lightness for its 
military craft at alti 


SUPCTSOn 


size, Can put a 
tudes above the enemy 

In the case of the B55, 
one of the most advanced propulsion 


which has 





2 GAS GENERATORS 





systems designed, propulsion credit must 
also go cto” Minneapohs-Honevwell, 
which helped Convair cnginecr the 
variable inlet geometry 

GE's most notable smgle contnbu 
tion in the J79 is its lightweight, 
high-flow compressor. Considering the 
wide variation in conditions in which a 
supersonic turbojet compressor must 
operate, the magnitude of the engineer 
ing job becomes apparent. ‘The com 
pressor must be able to idle smoothly 
on the ground. It must have good 
acceleration and) handhng characteris 
tics for take-off and landing. It must 
have compression ratio for 
fuel economy for subsonic cruises. Dut 
ing acceleration to Mach 2 it must be 
thle to accept the higher pressures and 
mam 


Lor rd 


tamperatures from the 
inlet ahead of it and emit the 
flow and pressure level for the combus 
afterburner and 
nozzk 


SUPCTSOnd 
proper 
tion system, turban 
converging - diverging 
downstream, despite the back 
from the extra fuel pumped im for ac 
celeration 

Apparently the 17 
compressor Which has vanable incidence 
on the first stator blade rows 


mswers the requirement 


Supe PSOnnid 
pressure 


stage single spool 


seven 


Commercial Use 


That Gl 
variable stator design for the 
CJSOS commercial [79 version 
low specific fuel consumption is para 
mount and is usmg the principle on the 
PSS turboshaft which must have both 
ratio for its scaled 


expects to use the same 
subsonn 


whe 1 


i dugh compression 


mosual freedom from 
VIEOL/STOI 


dicates basic desagn flexibility 
Ihe J79, J57 and J75 are not the 


down size and 


surge for operations in 


REACTION CONTROL 


=: 


DIRECTIONAL VANES 





FAM WITH TIP TURBINE 

















GE SUGGESTS that 155 gas generators ought to be used to direct-drive a large ducted 


fan in this VTOL’s belly. 


lip turbines on fan convert high-speed, hot jet from ‘158s into 


large low-speed, cold jet tor efficient take-off propulsion 
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only truc supersonic engines. Westing- 
house claims that its personally financed 
J54 has supersonic capabilities. West- 
mghouse engineers say that by using 
mid-compressor bleed and variable 
compressor cntrance guide vanes they 
have been able to keep to a simple 
single spool which is light enough for 
its thrust and frontal area to permit 
supersonic flight. 

Westinghouse points out that higher 
compression ratios are not needed when 
the turbine blades cannot be over 
temperatured. A good percentage of the 
compression iv obtained from the flight 
speed, it notes 


Fuel Penalty 


However, too simple a compressor de 
sign will not produce the high compres 
sion ratios needed for best subsonic fuel 
economy, Some of its defenders argue 
that this is unimportant in high altitude 
mifterceptors 

Current resurgence of the single spool 
engine docs not mean the end of split 
compressors for supersonic aircraft. Al- 
though the J57 and J75 are probably 
too heavy for frontal area and thrust to 
power an airplane beyond Mach 2, F. 1 
Keast, Deputy Chicf Engineer, Orenda 
kngines Ltd, Malton, Ontario, be 
hieves that the multi-spool compressor 
engine is still best for supersonic flight 
‘The mmportant thing is that engine de 
signers now appear to have the com 
pressor design problems well in hand. 


Large Supersonic 


Large supersonic ramyets have appar 
ently jumped out of wind tunnels 
mto 48 im diameter powerplants. 
Photographs of the lightweight hard 
ware which Curtiss-Wright is using for 
its Navaho ramjet nozzles (AW Nov 
26, p. 69) and other photographs of 
the burner sections of the Navaho 
ramyjets indicate that last year was a 
vear of progress for ramets. Because 
they half-solve the temperature problem 
by being able to ignore turbine inlet 
limitations, ramyjets are certain to be 
come increasingly important in_ the 
weapons race 


VTOL/STOL Powerplants 


Lycoming’s ‘TS3, its soon-due T55, 
and Gk’s ‘TSS are mentioned in plans 
for all new U.S. VPOL/STOL flying 
test beds Across the ocean Rolls- 
Royce has apparently been successful 
in working longer life features into its 
RB.108 version of the expendable Soar 
turbojet, five of which will be used to 
direct-hft the Short Brothers S.C.1 re 
search craft off the ground. 

An indication of the extent to which 
engine manufacturers are participating 
in the design of VTOL/STOL craft is 
given in the sketch by Peter Kappus of 
GE, who told a meeting of the TAS that 
only by full imtegration between power 
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plant and airframe manufacturers can 
the timely realization of VTOL/STOL 
virtues be accomplished. Kappus’ sug- 
gested that the high energy jet from 
the powerplant be used to spin a 
large diameter rotor so that the result. 
ing larger arca mass of slower — 
air would have higher VT'OL propu 
sive efficiency. 

Temperature remains the most stub- 
born barrier to propulsion progress, 
Though higher turbine inlet tempera- 
tures are not needed for the high sub- 
sonic jet airliners, they are for super- 
sonic turbojets. These must go on 
from the 1,000F compression tempera- 
tures left by the compressor rise and 
add another 1,000F or more to drive 
the turbine and leave a high enough 
exhaust temperature for the high exit 
velocities needed to achieve supersonic 
flight. 

High turbine inlet temperatures are 
also needed for VTOL/STOL power 
generators which likewise need a com- 
bination of high compression ratio and 
turbine inlet temperature to achieve the 
10:1 plus power to weight ratios which 
manufacturer's engineers are currently 
predicting. 


Inlet Temperature 


Where a subsonic turbojet can get 
away with 1,600F inlet temperatures, 
1 Mach 2.5 aircraft ought to have 2,000 
3,000F inlet temperatures 

Turboprops cruising at 460 mph. in 
the stratosphere would gain 50% in 
specific power (hp. per engine weight) 
combined with a 10% reduction in fuel 
consumption if they could maintain 
2,000F inlet temperatures instead of 
1,500K. This, in effect, would) mean 
that certain aircraft which todav must 
operate from a runway might be re- 
designed for STOL, or even VUOL, and 
cruise more efficiently in the bargain. 

The most promising higher tempera 
ture turbine blade material is ceramic- 
coated molybdenum alloy. This might 
be good for 2,500F. However it has not 
vet been reduced to practice. If the 
delay in_ perfecting high temperature 
turbine blade materials continues, fur- 
ther attempts will be made to cool 
blades artificially. 

Engineers of Britain’s National Gas 
Turbine Establishment have calculated 
that at 2,200F inlet temperature, 80% 
of the thrust achieved at Mach 2.0 di- 
iectly by having high temperature blade 
materials could be achieved by diverting 
14% of the engine airflow through hol- 
low turbine blades. 

Their figures indicated that, com- 
pared to a low temperature engine 
which must use afterburning to pro- 
duce the same thrust, a 20% gain in 
specific fuel consumption could be ob- 
tained, 

Only the subsonic turbojcts slated for 
the commercial transports are not 








To the 
ENGINEER 
of high 
ability 

Through the 


efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 
... mechanical engineers 

... mathematicians... specialists in 
engineering mechanics. . . electrical 
engineers .. . electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 

write today, including a resumé 

of your education and experience. 


Address Mr. G. D. Bradley 


9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif. 
DIVISIONS 
AiResearch Manufacturing, 
Angeles 
AiResearch Manufacturing, 


nix 
AiResearch Industrial 
Rex — Aero Engineering 
Airsupply — Air Cruisers 
AiResearch Aviation 

ice 
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AiResearch MISSILE AUXILIARY 
POWER UNIT 


Compact, reliable system features 
high output with simplicity of design 


This AiResearch auxiliary power 
package operates the vital electrical 
and hydraulic systems in a missile. 
Gases from a solid propellant spin 
the unit’s turbine wheel at 50,000 
rpm. The turbine’s shaft drives the 
following: a 650 watt generator which 
supplies electrical power to run the 
missile’s guidance system; a 35 watt 
generator which runs the missile's 
gyros; a hydraulic pump which in 
turn powers the servos that control 


Designers and manufacturers of aircraft and missile systems and components: surmexaanon svsveus - 
+ Cag PeEseeeE comTecnj§e 


+ GAS TURBINE EnGinES 


the movable flight surfaces of the 
missile’s airframe. 

The hydraulic system features 
drilled passages which eliminate the 
need for potentially troublesome 
plumbing. It includes reservoir, 
filters, temperature compensator, 
relief valve, check valve, and squib 
valve within a single housing. 

This auxiliary power system is an 
example of AiKesearch capability in 
the missile field. Inquiries are invited 


SPECIFICATIONS: 


Output: 650 watts, 5000 cycles, 
115 volts, single phase 
35 watts, 400 cycles, 115 volts, 
single phase 
0.6 gal. per min. of 2000 psi 
hydraulic pressure 
Regulation: * 5% voltage ond 
frequency 
Duration: 27 seconds 
Weight: 


Size: 


9.5 pounds 
6.14 in. diam., 
6.74 in, long 


Ground power: compressed air 











regarding missile components and 
sub-systems relating to air data, heat 
transfer, electro-mechanical, auxil 
iary power, valves, controls and 
instruments. 


Outstanding opportunities for qualified engineers 


AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


wEaTt Teamerte touwetaT 


PUEOMATIC VALVES AND COmTROLS - TEmPERATORE ConTems 


CLE TOO MECnAN A touPetnT CLECTROM COMPUTERS AND COnTOMLS 
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ONE OF MANY MODELS 


The “Cartridge-type” drive, shown at right, mounts 
in the F3H-2N’'s engine gear box, is fully inte- 
grated with the engine oil system, and is qualified 
with the engine. Input gear-driven from engine 
shoft, output gear powers several gear box pads. 
Other Sundstrand Drives are also custom-engi- 
neered to fit your space, weight, mounting, and 
KVA requirements. 


SUNDSTRAND DRIVES 


log over 11,000 hours 
on McDonnell F3H-2N Demons 


without one malfunction! 


Over 11,000 hours of efficient performance without a single malfunction— 
that’s the impressive record established by Sundstrand Constant Speed 
Drives in six squadrons of McDonnell F3H-2N Demon fighters in regu- 
lar fleet service. Completely proved at —65° F, completely proved in all 
phases of carrier operation, Sundstrand Drives have proved virtually 
maintenance-free. They provide the Navy's first supersonic carrier-based 
fighters with completely automatic 400-cycle electrical systems—systems 
that are efficient, versatile, re/iable under all conditions and attitudes. 
While this and other remarkable records for reliability were being estab- 
lished, Sundstrand Drives continued to set the industry standards for 
constant speed drive performance. Reliability and performance have made 


Sundstrand first in constant speed drives. 








SUN DSTRAN D 
AVIATION 


Division of Sundstrand Machine Tool Company + ROCKFORD, ILLINOIS 


Sundstrand Aviation-Denver: Denver, Colorado * Western District Office: Hawthorne, California 


CONSTANT SPEED DRIVES - AIRCRAFT ACCESSORIES 





Wanted! 


Engineers to sign on for one of the most 
exciting scientific expeditions of our time: 


The SM-64 Navaho Missile 


The men behind this invitation are pioneers in missile 
development. Ten years ago they started from scratch. 
There were no texts to consult, no rules to follow. 
Today their technological achievements are so great 
... their jobs so broad... there is room at every level 
of engineering for additional mindpower. 

Accept this challenge and you can travel faster and 


DOUGLAS K. BAILEY received 
his BS degree from the Univer- 
sity of California. He joined 
North American ten years ago 
as a senior design engineer. 
Today he is chief, Missile De- 
sign Section — responsible for 
missile design engineering and 
analysis. Doug and his family 
live in Long Beach where he 
participates in golf, bowling and 
sports car activities. He is cur- 
rently organizing road races in 
Southern California for the Long 
Beach MG Club. 


farther than you ever thought 
possible on one of the most 
important programs in the 
free world today —North 
American's complete wea- 
pons system responsibility 
for the Air Force SM-64 
Navaho Intercontinental 
Strategic Guided Missile. 

Unprecedented programs 
have been completed and 
more are to come. Others are 
being developed, modified 
and perfected as we enter an- 
other exciting phase follow- 
ing a successful flight test 
program at Patrick Air Force 
Base using a test vehicle 
known as the X-10. 

The fascinating nature of 
this work has already at- 


tracted the world’s best in- 
formed missile men. Top-tier 
men have opportunities in 
almost every field of engi- 
neering — including some of 
the most advanced work 
being done today in aerody- 
namics, thermodynamics, 
high temperature materials 
and aero-elasticity. 

Solving these problems is 
bringing forth new formulae 
and new production tech- 
niques. One example is Chem 
Mill, the process of shaping 
metals — including titanium 


and newest alloys—to previously unattainable designs by 
chemical etching. This method reduces weight. . . in- 
creases strength. The idea came from a North American 


Navy vet GEORGE W. JEFFS 
earned both his BSAE and MSAE 
from the University of Washing- 
ton. About 9 years ago he 
started his professional career 
with North American as a junior 
aerodynamics engineer. Now, 5 
promotions later, this 30-year 
old veteran of missile work is 
chief, Advanced Design Section. 
He lives in Downey, California 
with his wife and 3 children. 
His hobbies include fresh-water 
fishing and hunting for quail 
and pheasant 


Missile engineer. 

This is the kind of oppor- 
tunity open to you. You can 
share our knowledge and add 
to it. 

Recent graduate engineers 
can step into established 
groups. Experienced men will 
find even greater opportuni- 
ties in the new groups that 
are being formed. And you'll 
do this in a management cli- 
mate that stimulates personal 
growth and rewards it with 
responsibility, professional 
recognition and material ben- 
efits. Further, you can con- 
tinue your studies with the 
aid of North American’s Edu- 
cational Refund Plan... live 
and work in Southern Califor- 
nia...in near-ideal climate. 


Let us know what kind of creative engineering interests 
you. (Please include highlights of your education and 


experience. ) 


Write today to: Mr. R. L. Cunningham, Engineering Personnel Manager, Dept. 91-2W 


Missile Development Division, 12214 Lakewood Bivd., Downey, California. 


NORTH AMERICAN AVIATION, INC. 





@ ENGINEERING 


plagued by stiff temperature demands 
With present subsomic engines, in 
creased turbine temperature would only 
raise the jet velocity farther bevond the 
aircraft velocity and thus lower the pro 
pulsive efficiency 

To achieve maximum fucl economy, 
Rolls-Rovce believes that its Conway bv- 
pass turbojet is the answer. Foreign 
airlines ordermg U. S. jets last vear 
specified this engine frequently 

In this engine the temperature trend 
is reversed. ‘To produce what 1s claimed 
is the lowest fuel consumption engine 
in existence, Rolls-Rovee has split the 
airflow through the engine. ‘Two thirds 
of the flow is sent through the normal 
combustor-turbine path and the re- 
mainder is bypassed outside in its own 
ducting until it rejoins the main flow at 
the nozzle 

By emploving 2% of the airflow to 
cool the turbine blades artificially, 
Rolls-Royce is able to run the turbines 
at an efficient 1,900h 


Rocket Motors 


Present rocket propulsion systems, 
liquid and solid, are only able to side 
step their temperature problems by 
their very short durations. Extending 
the X405 Project Vanguard rocket de 
sign duration to the needed 150 seconds 
from the 103 seconds of Viking II was 
a major development goal. Only by 
careful redesign of the chamber and 
nozzle cooling svstem has GE been abk 
to stretch burning time without melt 
ing out the nozzle in 6,000h combus 
tion temperatures 

The expected trend away from re 
generative cooling of the rocket thrust 
chamber will not help the situation 
Search for high energy rocket fucls near 
373 second specific impulse will result 
in fuels and oxidizers whose bonds ar 
so weak and vapor pressures so ligh 
that it will be dangerous or otherwise 
impractical to use them for regenerativ¢ 
cooling. 

After a high temperature materials 
breakthrough, the most pressing necd 1s 
tor a fuel breakthrough 

A promising source of propulsive en 
ergy are free radicals, as atomic hydro 
gen. By refrigerating atomic hydrogen 
to temperatures near absolute zero it 
can be kept liquid and relatively inert 
and can be passed to the motor via nose 
cone and airfoil leading edges to cool 
those parts while being pre-heated. Im 
pulses of 600-4,000 seconds have been 
claimed for these fuels, but no prac 
tical means of handling them has been 
devised 

Atomic fuel, being used in Navy sub 
marines, appears to be a ready answer 
but a vast engineering job remains to be 
done before a nuclear svstem can be 
made produce the thrust over weight 
levels needed for aircraft 
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jet airliners will be in operation 
..» how safe will they be? 





Foreign objects drawn into the air intake of jet engines 
can cause extensive damage or even disaster .. . frequent 
engine overhauls and downtime are costly . . . icing 
conditions encountered in flight with fixed screens are 
a major hazard . . . Smith-Morris retractable air intake 
screens are a practical solution to all these problems. 


We will be happy to show you how S-M retractable air 
intake screens can help you increase safety and reduce 


costly engine overhauls. 


TD 
Retractable /f MV 
\) <S MMW Uj 


AIR INTAKE {Gi Sata 
SCREEN 


Specifically designed and 
manufactured for axial flow 
compressor gas turbines... 
Hydraulic actuation system 
contained within the screen 
housing . . . Strict adherence 
to AN standards and aircraft 
quality throughout. 


SMITH-MORRIS Corporation 





PRECISION AIRCRAFT COMPONENTS 
FERNDALE 20, MICHIGAN 











HERE'S HOW 
SOLVE YOUR 


WALLACE HAMILTON’S job is 
designing equipment for storing and 
transporting a missile and position- 
ing it for flight. Mr. Hamilton is Chief 
Engineer of the Special Products 
Division and under his control over 
100,000 annual man-hours of engi- 
neering talent are available for 
developing transtainers and launch- 
ers that use Cleveland Pneumatic’s 
years of experience in designing and 
making heavy-duty equipment, shock 
absorbers and special mechanisms. 


FOR ANY MISSILE, ANYWHERE... 


Mobile heavy-devices lift built by 
Cleveland Pneumatic to raise a heavy 
weapon 150’ from ground and posi- 
tion it within ',,)"’. 


Servicing segment of missile work Transporting vehicle with self-contained 
stand and tower as conceived by the erector designed by the Special 
project engineer of the Special Products Division, and capable of being 
Products Division built wholly in our shops 





OUR SPECIAL PRODUCTS DIVISION CAN 


MISSILE GROUND-SUPPORT PROBLEMS 


Now, every sub-project connected with the ground-support 
phase of your missile program can be combined into a 
single contract. 

Save man-power. Save time. Concentrate your available 
engineering and manufacturing facilities on your missile 
project. Cleveland Pneumatic will handle the complete 
ground support project for you and will provide single 
responsibility for the entire project from the time the site 


is cleared to finished launcher ready to fire. 


LAUNCHING TOWERS AND TEST STANDS ~ Years of 
experience in the design and fabrication of heavy-duty struc- 
tures and highly precise mechanisms and controls that can 
delicately adjust and position massive missile and structural 
components enable Cleveland Pneumatic to design all types of 


launching and test stands for any size missile including ICBM. 


PORTABLE LAUNCHERS — Portable units make fullest use 
of our experience as a leading manufacturer of handling 
devices, hydraulic movers, mechanical actuators, and the 


required systems of interlox king controls and safety devices. 


SHIPBOARD LAUNCHERS © Pitch and roll can be compen- 
sated by combinations of Cleveland Pneumatic hydraulic 
cylinders and National Water Lift Division zero-positioning 


actuators, working under the control of NWL hydraulic 


valves and controls 


GROUND TRANSPORT EQUIPMENT — Vehicles for crans- 
porting the missile to the launching site can incorporare 


impact-absorbing devices perfected by Cleveland Pneumatic, 


ON-SITE SERVICES — Architectural and engineering services 
for on-site construction are available from Cleveland 
Pneumatic under our one-responsibility contract with 
missile builders 

The Special Products Division is ready to stare today on 
your missile ground-support project. The result will be equip- 
ment that will provide maximum ease of handling and 
smooth operation, reducing the manpower and time required 


for your ground support operations 
“ligamenta antic tama a 


Your missile project... and creative engineering 


This new booklet outlines in detail 
the abilities and facilities of the 
Special Products Division. For your 
copy write on your company 
letterhead to Cleveland Pneumatic 
Tool Company, Special Products 
Division, Cleveland 5, Ohio 
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CLEVELAND PHEUMATIC ' 


TOOL COMPANY e SPECIAL PRODUCTS DIVISION 
Cieveliand &, Ohio 


CREATIVE ENGINEERING BY CLEVELAND PNEUMATIC 





Complete test stand and launching facilities for 
an intercontinental missile can be designed, 
engineered, produced and erected by our 
Special Products Division 


Artist's rendering shows © storing-transporting vehicle 
suitable for over-the-road or airborne movement. It was 
designed and developed by Cleveland Pneumatic’s Spe- 
cial Products Division for a large missile manufacturer 


Large hydraulic actuator for support- 
ing a fighter plane underneath the 
fuselage of a B-36 Bomber. 





BEYOND 


THE POINT OF NO RETURN? 


WITH GENERAL ELECTRIC MASS FLOWMETER EQUIPMENT 


Flying Time Can Be Calculated Accurately 


The range and engine efficiency of today’s modern 
jet depend upon a precise calculation of fuel con 
sumption. And since fuel density varies according to 
the type and temperature of the fuel used, measuring 
the number of gallons consumed is not enough. 
Therefore, General Electric has developed a mass 
flowmeter that measures the rate of fuel consumption 
in pounds rather than in gallons. 


GREATER PROTECTION FOR PERSONNEL is possible 
with the General Electric Flowmeter System. Know 
ing the exact rate of fuel consumption and knowing 
the weight of his fuel supply, the pilot or flight en 
gineer can readily compute his remaining flying time 
to a degree of accuracy never before possible. Almost 
as important, he is better able to evaluate the operat 
ing efficiency of his engine. 


WIDELY USED in the aircraft industry, hundreds of 
General Electric Flowmeter Systems are operating 
in Air Force aircraft. As larger jet engines are built, 


the present system will be adapted for increases in 
fuel flow and pressure. Designs now being tested are 
expected to accommodate any future requirements. 


ONE OF THE NEWEST APPLICATIONS for General 
Electric Mass Flowmeter Equipment is in aircraft 
engine test facilities where extremely accurate fuel 
consumption measurements are required in develop 
ment, design, and production. 


OTHER DESIRABLE FEATURES offered by the General 
Electric Flowmeter System include an easy-to-read 
expanded-scale indicator, wide temperature and load 
ranges, hermetically sealed circuits, and light weight. 


A COMPLETE LINE of aircraft instruments for military, 
commercial, and business aviation is offered to the 
aircraft industry by General Electric’s Instrument 
Department at West Lynn, Massachusetts. 

For further information, write to Section 586-5, 
General Electric Co., Schenectady 5, N. Y., or call 
your nearest General Electric Apparatus Sales Office. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Human Factors Approaching Maturity 


By Russell Hawkes 


Study of human factors in aircraft design has been forced to carly ma- 
turity as an engineering science. Recent months have seen steady growth of 
knowledge and method leading to the day when the airplane is built around 
its occupant. A few bench marks are available by which progress can be 


measured. 


An effort to hasten the day by skipping painfully slow step-by-step devel- 
opment is being made by the Office of Naval Research and Douglas Aircraft 
Co. in their integrated flight system capsule (AW, April 30, 1956, p. 54). ‘The 
ONR-Douglas project combines all human factors approaches to build a con- 
trol loop around the pilot in a single package providing means of surviving 
all but instant catastrophes, as direct hits by the enemy. 


The integrated flight system capsule 
was developed from the merger of an 
cyection capsule study and a study aimed 
at freeing the pilot of the jobs he can 
not perform well at the speeds and 
altitudes now beimg reached 


Pilot as Tactician 


The Navy would like the pilot to be 
a tactician rather than a technologist 
His airplane would be a semiautomatic 
functioning weapons platform, with a 
computer to handle flight planning con 
trol and the run on the target and to fire 
the weapons. There is a light computer 
available which is capable of doing all 
this. Computer design is made easier be- 
cause all missions and modes of flight 
can be plotted from a single equation. 

In his most important talent, the 
pilot can not be surpassed by ma 
chinery. Man is the only computer 
capable of logical induction. While he 
is a poor numerical computer and his 
memory for recent sensory inputs is 
weak, he has a good memory for gen 
eralized experience and can evaluate an 
unfamiliar situation im terms of this 
and calculate probabilities with a fair 
degree of accuracy. The ONR-Douglas 
capsule concept would save his time and 
energy for this one task 


Time Constant Long 


Man's constants as a 
computer or actuator are long. This 
ability to function rapidly breaks down 


tine sensor, 


under too stumul or too many 
things to do im too short a time 
would draw 


two 


TALK 
In the capsule system, he 
all his sensory inputs from one or 
kev displavs and a few minor ones for 
occasional checks on the operation of 
the machine. On the basis of the im 
formation from the key 
would make his evaluation and decision 
ind) would with a 
minimum number of movements 
Because the capsule can be 
with the entire complex of pilot, com 
puter and sensors, the prospect of sur 
vival for the pilot and the saving of 
costly equipment is much better than it 


displays he 
begin execution 


ceyected 


Is now. 
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Deceleration and air-blast have been 
established as major hazards im escape 
using standard ejection seats. The de 
celeration of seat and pilot after eye 
tion at 1,000 kt. is on the order of 
100G—bevond the pilot's tolerance 

Realization that airplanes ar 
flying faster than this indicates the 
need for haste m= developmg better 
escape techniques. ‘The capsule has 
long been recognized as the inevitable 
It shields the pilot from wand 
streamlined to cut 
location of the ex 


now 


Hiswecl 
blast and can be 
deceleration. The 
pensive computing and sensing equip- 
ment in the ONR-Douglas capsule pays 
a survival bonus by increasing the cap 
sule’s mass and reducing deceleration 


Ride to Ground 


After ejection, the pilot in the ONR 
Douglas capsule would ride it all the 
wav to the ground. Douglas engineers 
fecl there is a net saving im weight and 
rchability from climinating the personal 
parachute, bailout bottles and other 
paraphernalia. It that the 
pilot might not have the ability or the 
time to leave the capsule and open his 
personal parachute. The capsule can 
also serve as a lifeboat if it lands in the 


is also. trun 


water 

Continumg efforts are bemg made to 
unprove pilot) survival margin, using 
must be an 
flying 


iptric d 


the eyection seats which 
talled in airplanes already 

Martin Baker seats m= British de 
urcraft have a good record within the 
hinitations imbherent in 


U.S. Navy os 


planes coming off the line 


cyection seat 


pecifving them for au 


Stability Problem 


Stability has 
problem 
oscillating 
ind folding fins have 
been Phei 
not unduly upset the effort, a 
rocket sled tests at Holloman AFB and 
Proycct Smart have that the 
problem may not be as severe as was first 


beon one of the big 

Ifforts to 
with 
generally 


design control 


tumbling and drogu 
chutes 
have 


USAF 


tbhandoned fasduare 


indicated 


thought. 


Still a problem is tumbling of the 
pilots in a free fall from great altitude 
after separation from the seat. The long 
free fall is necessary to get back to 
an altitude where the pilot can find 
an adequate oxygen supply. USAF’s 
Acro Medical Laboratory at Wrght 
Air Development Center has found 
that a body tends to spin spread-cagled 
ina honzontal plane 


Rate of Spin 

At high altitudes, the rate of the spin 
may be as much as 200 rpm. Human 
volunteers have been spun as fast as 
125 rpm. on laboratory turntables but 
at Ingher speeds there is a danger of 
permanent myury A 5ft. diameter 
drogue chute will inhibit) the 
holding — the vertical, but he 
must be alert to prevent a high speed 
lnmediatels 


spin by 


cM Aped 


prouctte from starting 
ifter separation, the pilot may still be 
decelerating from the speed of the air- 


plane. When this linear deceleration ts 


supernmposed on the spin it jostles the 


organs of the body and can be more 


dangerous than the simple spin 


Pressure Suits 


Development of pressure suits to pro 
tect the body from the effects of high 
altitude is proceeding rapidly, Cockpits 
of all current and future high alti- 
tude aircraft are pressurized but emer 
gency protection is needed against the 
effects of explosive decompression 

Long term protection enables the 
pilot to continue a mission or return 
at the best cruise altitude 

The Navy has developed a promising 
full pressure suit which meets these 
requirements by inflating and keeping 
the entire body su 


air pressure upon 
this and all other 


face. Drawback of 
full pressure suits to date is that they 
are. bulky and awkward. Ino muilitary 

the full pressure suited pilot 
reach) and operate ll of the 
though this factor should 
black boxes take 


ui planes 
cannot 
controls 
he le 


( isils 


critveal a Over 


Navy Mating 
Phe Navy 3 tudyving 


mit and amplane by 


mating full 
pressure regrouping 


controls im more casily reached posi 


tions but the opportunities for this an 
lumited for 
the face curtain taggercd cyection seat 


favored by the Nav Po fire at, the 
hand and 


ome tasks. An example ts 


pilot miust put hi above 
behind hus head 

USAR has concentrated on the partial 
pressure uit am which the 
with oxygen and 
ical pressure is applied to most of the 
rest of the body by the fabric of a skin 
tight suit, made yet tighter by expanding 


helmet is 


pressurized mechan 


201 
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SAVE WEIGHT! SAVE SPACE! 


One of the series: 

32 contact PCOGA-18-325 

1S 1/5 THE WEIGHT OF AN-3106A-32-85 

AND APPROXIMATELY 1/4 THE SIZE! 
Pygmy Connectors are in stock with 2, 
4, 6, 10, 19, 26, 32, 41, 55 contacts. 
Feature quick disconnect coupling 
nuts, 7a ampere, gold plated con- 
tacts and resilient inserts. 


IMMEDIATE DELIVERY FROM STOCK 


Regula: lactory prices, im prototype quantities. 
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capstan tubes which tighten laces that 
take up part of the fabric 

From the first 1-1 suit to the present 
MC-4, the Air Force has steady 
OLE 

The MC-4 has a breath 
ing assist’ bladder which CaSICr 
the unnatural work of pressure breath 
ing. 
At altitudes above 44,000 ft. it is 
necessary. to breathe oxvgen under 
pressure or the hydrostatic pressure of 
the blood prevents oxygen from pass 
ing through the walls of the alveoli of 
the lungs into the blood stream. The 
technique of breathing is reversed be 
cause pressure mside the lungs exceeds 
the atmospheric pressure on the outside 
of the bodys 

‘Lhe oxygen flows easily into the lungs 
but must be expelled by a muscular 
cffort which only automatic 
with considerable training and may 
break down under cmotional stress, a 
negative feature for combat flying. 

In the MC-4, a line tied into the 
oxygen system downstream of the regu 
lator Carnes oxvgen to a bladder around 
the torso at the same pressure as that 
in the helmet. ‘The effect is to provide 
COMMECT- Pressure that cases the work of 


mrad 


pre SSUTC 
makes 


bec omes 


bore ithing 


Integrated Systems 
Another 
tegrated 


14 tid 


the in- 
and partial 
the birewel 


development — is 
oxvecn system 
ut designed by 
Co. of Buttalo, No Y.. a manufacturer 
of women’s undergarments. Furst finan 
catl backing for work came from Gram 
man Aucrft lngincering Corp. whose 
test pilots asked for such a unit for test 
mig the Plité ‘Viger carrier 
bused fighter 


Phe Navy, 
full pres 


yh pe PSOE 


having concentrated on 
the ure suit, had nothing to 
offer 

1 hie 
be used 
too much activity on the part of the 
pilot 

The birewel re gulator Was idopted by 
the Au shortly) after the Grum 
main backed development began earls 
me LOSS 

Ihe Acro Medical Laboratory at 
Wrght Air Development Center is con 
tinming the study and the development 
ot the 


could not 
FOUTS 


full 


because test 


suit 
flying 


pr SSTLTC 


bore 


sustem 


Regulator Modified 
| lie 


Cortina is an 
to a Navy 


regulator as 


tut used with the regulator by 
Aiur Force T-1 modified 
the MIA. The 
mounted m a back pad 
ibout two mches thick or can be modi 
hed for imstallation im the seat pad of 
in Aw korce BOS parachute. [t can also 
with the Martin 


version ot 


be amoditiced for use 
Baker 
‘air 


cyection seat 


birewel unit serves as a breath- 


ing oxygen regulator at low altitude 
or with the cockpit pressurized, and 
controls pressure breathing and suit 
pressurization when the cockpit is de- 
pressurized at high altitude. Location 
of the regulator in the seat pads avoids 
duplicity of hoses and cquipment that 
urplanc rou 


Phi 


svstcm 1s 


exist when there is on 
lator and one bailout regulator 
grecn-apple of the bailout 
attached to the airplane to make the 
actuation of the bailout bottle auto 
matic. 

Hoses in the Firewel system are of 
small diameter and wire reinforced to re- 
duce the chance of breakage by wind 
blast. 

Much attention is being given to the 
problem of survival in crashes by the 
human factors experts. 

The most visible evidence of inter- 
cst is the controversy over the relative 
merits of forward vs. aft facing seats 
for passengers. 

Military opinion generally favors the 
aft facing. 


Opposing View 

Aviation Crash Injury Research of 
Cormell University, specialist in the 
ficld of crash survival, expounds the 
opposing View Its 
the unportance of capitalizing on the 
destruction of the airplane 
rimeans of absorbing crash 


position stresses 
progressive 
by impact as 
loads 

It argues that passengers could sur 
vive ain cither aft) or forward facing 
seats af the part of the 
rounding them is not smashed m= this 
destruction, 

If the surrounding structure 1s de 
stroved, the inherently not 
survivable and the question of forward 
vs. aft facing seats is academic, Cornell 


cabm sur 


PFOZTCSSIVG 


crash IS 


Ingucs 

Phe argument 
that current airplane 
substantially 
than those 
can withstand 


is based on the fact 
structure is de 
crash 

the 


lower 
W hic h 


stroved — bi 
dccclerations 


human boc 


Aft Facing Opposed 


\. Howard Tlasbrook, director of the 
unit, Opposes the aft fac ing scat because 
the ind pas 
senger as) higher the floor 
during the crash 

\ passenger in a forward facing seat 
pick knifes over the seat belt lowering 
the CG 

This means that 
crted on a shorter 
the floor and tic-downs will remain in 
tact under higher decelerations 
that if floors 
downs are ever designed to a vield load 
factor greater than the toler 
mee to mmpact agamst a seat belt there 
would be reason to adopt the aft facing 


center of gravity of seat 
relative to 


the 
moment 


pact is eX 


iin ind 


He concedes ind tic 


hum in 


rrangement, 
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USAF C-130 Hercules transport moves down production line at Lockheed’s Marietta plant 
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Aircraft Industry Hits Record Sales 


By Alpheus W. Jessup 


In addition to record peacetime sales, the aircraft manufacturing indus- 
try gained ground last vear in its struggle against burgeoning government 
control, Not vet measured in revisions of specific government regulations or 
administrative procedures, the gain was significant: broader acceptance that 
the profit motivated, free-cnterprise aircraft: Companics are a national asset 
for defense. 

Most notable recording of the gain was the report on aircraft: production 
costs and profits by the subcommittee of the Tlouse Armed Services Commit 
tec. Tt gave the aircraft industry as a whole a clean bill of health for the 
manner in which it operates and concluded that the industry's profits were 
not excessive. Tlow far this advance can be exploited to remove or modify 
those controls which now tend to shackle the industry's initiative and limit 
its healthy growth will depend upon the industry itself. 
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projects and the flexibility to change 
rapidly to new projccts. 

¢ Increasing Complexity. Necessity for 
always having a sure-fire retaliatory 
weapon compels a continual application 
of the latest known scientific know 
ledge toward development of a better 
weapon 
ble of withstanding hitherto unencoun 
tered forces and temperatures, and 
control mechanisms capable of guiding 
the weapon through hitherto unmet 
acrodynamic regimes. 

¢ Compression of Weapon Cycle. 
Some military scicntists believe that the 
cycle, from conception of a new weapon 
system until completion of its opera- 
tional effectiveness, will be 10 years 
at most. ‘This means that to get five 
years use out of a weapon system, it 
must be brought through research and 
development mto quantity production 
of combat-reads within five 
Vvcars. 

Already apparent in the 
from subsomic and transonic 
sonic manned aircraft, these conditions 
will be manufacturer of 
mussile weapon systems 


This requires structures capa 


models 


transition 
to supe! 


pressing cCVCTS 


Uncertain Planning 


Right now the problems are com 
pounded because military planners in 
the Pentagon themselves are not cer 
tain what the composition of the de 
fense forces of the future should be 
Their uncertamty undoubtedly was 
used by the budget planners in paring 
the Fiscal 1955 airpower budget. 

Aviation companics will need large 
capital resources to support research 
and development on the one hand and 
to survive the setbacks of obsolescence 
on the other This fact of modern 
weaponry will force a trend toward 
larger industrial complexes in the avia 
tion business as predicted by Editor 
Robert Hotz in his page 
6S. USAF’s analysis of the impact 
upon aircraft compames of the new 
requirements is reported on page 7S by 
Claude Witzc, military editor 

Evolution of the cost of bemg in the 
aircraft business may be illustrated by 
a few examples 
e Wind tunnels. Closed circuit 300 
mph. tunnel used in developing early 
World War IL military aircraft) cost 
$150,000 in 1940. It costs $17.5 mil 
hon today to build a Mach 3 tunnel, 
an absolute minimum necessity for an 
airframe manufacturer who wants nul 
tary business during the next three 


forecast: on 


Vcars 

e Engine testing. In 1944, one com 
pany spent $5 million to set up a test 
facility for the first jet engines. A 
comparable tunnel to test the rext 
series of will cost $17.5 mil 
hon 

e Production tools. Special mulls 1 


quired to machine the spars for swept 


cngines 
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wings now costs $200,000 each. Skin 
for thin wing aircraft are machined 
from heavy plate by skin mills which 
cest $450,000 each. 

And this is just the beginning. Not 
only must the aircraft imdustry find 
the materials which will provide the 
strength and the resistance to heat, it 
must also develop the methods and 
processes for turning these materials 
ito acronautical shapes and structures. 
What is involved in the first step into 
the new manufacturing cra is told by 
Irving Stone, West Coast editor, in a 
report on structures beginning on page 
1SO 

One major aircraft company recently 
drew up a shopping list of new facili 
ties coil equipment needed to keep its 
research, development and production 
activitics up-to-date to mect competi 
tion ino missile, military aircraft) and 
civilian transport markets. ‘The price 
tag was a staggering $400 million plus 


-— 


Aircraft Deliveries in Thousands of Planes 


MAN 


over the next five years. Management 
estimated that it might be able to 
squeezc $70 million out of carnings. 
It couldn't take much more because: 
e Some part of carnings must be paid 
in dividends to stock holders if the 
company ts to attract any portion of 
equity capital to finance its growth. 
* Retention of more than 70° of carn- 
ings almost certainly bring on 
tax troubles. Keeping more than that 
carnings im the business 1s 


would 


share of 
considered tax avoidance 

Where will the remamder come 
from? Part probably will be raised in 
the private money market as was done 
recently by Douglas Aircraft. But the 
bulk of what is necessary to enable this 
company to undertake essential devel 
opment of future weapon systems will 
have to be furnished by government 
Phere’s no mayor aircraft company that 
isn’t in a similar spot. 

This is the crux of the industry's 
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When no fluid that exists 
will do the job you need 


Monsanto can develop a new fluid 


that does exactly what you want 














FOR: AUTOMATION « ATOMIC DEVELOPMENT 
SERVO-MECHANISMS e ELECTRONICS 
AERODYNAMICS « THERMODYNAMICS 


Monsanto makes hydraulic fluids to transmit pressure . . . media 
to transfer heat... lubricants and fluids with fire resistance... 


fluids to discharge heat. Such as... 


Pydraul* AC —Fire-resistant lubricant for air compressors. 
Replaces petroleum oil lubricants responsible for carbonizing air 
systems and causing explosions and flash fires 


9 


OS-45 —-Hydraulic fluid for quick-response service from —65 
to 400° I°. in guided missiles. 

OS-45 Coolant Fluid lor clectronic equipment. A broad- 
temperature-range coolant ideally suited for ‘black box’’ miniatur- 
ization. 

OS-45-1 Hydraulic Fluid for efficient operation up to 550° F. 
Skydrol* 500 —lire-resistant hydraulic fluid for low tempera- 
ture operation at high altitudes, for jet transport aircraft. 
Pydraul F-9——lire-resistant hydraulic fluid for safe dic-cast- 
ing, precision regulating equipment, and hydraulic operations 
near an ignition source. 


Isopropyl Biphenyl —lHligh-hydrogen-content molecular- 


structure coolant for atomic reactors. 


Skydrol 7000 —lire-resistant, high-lubricity hydraulie fluid 


for propeller-powered aircraft) hydraulic systems and = cabin 


superchargers. 
Pydraul 60 (60 SUS), Pydraul 150 (150 SUS) Fire- 
resistant, high-lubricity hydraulic fluids chemically tailored for 


precision regulating equipment. 


Pydraul 600 (600 SUS) Fire-resistant, high-viscosity 
heavy-duty hydraulic fluid for extremely heavy equipment using 


high-horsepower pumps. ne. U.8. Pu. 08, 


Monsanto specialists are at your service 


to consult and advise on the best functional 


fluid for your operation Phone, wire wet. vy. 
sec ONSANTO 


Monsanto Chemical Company 
Functional Fluids Dept. AW-1 
800 North 12th Boulevard 

St. Louis 1, Missouri 


Where Creative Chemistry Works Wonders for You 
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OF TWENTY-EIGHT NATIONS 


The Patented Mark 4 Fully Automatic Lightweight Ejection Seat 
is designed and produced by the Martin-Baker Aircraft Company 
Limited 


Considerable ingenuity in design has resulted in a seat of remark 
ably low installed weight and eompoct construction. Tests have 
proved that the seat is copable of effecting safe escape at all 
speeds ond altitudes within the range of modern aircraft 


Safe escape from ground level is practicable because of the high 
velocity of the long stroke Ejection Gun and the rapid deployment 
of the main parachute. At very high ejection speeds the opening 
of the main porachute is delayed by a potented automatic sensing 
mechanism which is sensitive to the rate of deceleration of the seat 
The well proven time fired drogue gun, Duplex Drogue system 
ond barostatic time release mechanism which have been so suc 
cessful in earlier seats have been retained, though considerably 
lightened and improved in detail design 


Production of the seat has been preceded by extensive design and 
test programmes, ejections being corried out at all speeds and at 
altitudes ranging from ground level to more than 42,000 feet 
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relation with government and _ public. 
It owes almost all of its growth and 
most of its future to government busi 
ness. ‘Thus, it can always expect to be 
in the spotlight of congressional investi- 
gation and public interest 

Price tags on modern weapon svs 
tems beckon Congressional investiga- 
tion. The study of aircraft production 
costs and profits by the House subcom 
mittee was launched because Represent 
ative Carl Vinson (D.-Ga.), chairman 
of the Committee on Armed Services, 
wanted to know “why it costs SS,000, 
000 to build” one Boeing B-52. 

In its first round last vear, the sub 
committee pored over costs and profits 
of 12 prime producers of airframes. Its 
next target will be production costs and 
profits of aircraft engines, clectroni 
systems and armament companics. 

The subcommittee also will) check 
back over “compliance” with its recom 
mendations for improvement in ad- 
ministration of aviation contracts. It 
was particularly disturbed by the lack 
of uniformity in judging cost allow 
ability of executive salanes, in charging 
or non-charging for the use of govern 
ment-owned facilities and cquipment, 
in technical manpower policies, in re- 
negotiation as a process. 


Renegotiation: End Near? 


Renegotiation probably could — be 
climinated this vear or by next cer 
tainly, if industry could put full pres 
sure on Congress. Staff of the subcom 
mittee considers renegotiation 1s_ re- 
dundant in a period of normal eco 
nomic activity, and especially now that 
so much is done under the 
selective types of contract procedures 
They point out that a company with an 
incentive fixed price contract, for ex 
ample, is still subject to the renegotia 
tion of profits procedure. Supposedly to 
be rewarded for the cutting costs, it 
could have this good management re 
ward taken away im renegotiation: pro 
cedures 

An industry spokesman who thinks 
renegotiation is necessary in cmergeneys 
or wartime conditions, points out that 
competition now is strong in the de- 
fense business and this clanimates ans 
need for broad renegotiation safeguards 
against defense profiteering 

Congressmen and industry agree that 
grasping this renegotiation nettle is“dif 
ficult 
e Politically, a stand agaist renegotia 
tion could be turned into a charge that 
one is favoring excessive and 
trolled profits 
efor some companies, renegotiation 
is “a convenient umbrella’. Because 
profits are renegotiated or are subject to 
it, it 1s considered protection from: the 
public spotlight 
© Renegotiation 15 4 crutch upon which 
military procurement officers can Jean 


business 


thcaon 
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Expenditures for military aircraft in 1956 
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when defending their original procure 
ment activities 

Also troubling management ar 
e Proprictary data. General agreement 
had been reached during the past vear 
by top military procurement officials 
and imdustry groups on the need for 1 


provided protection to 
than 
Phe paragraph now savs “if a contract 
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Thows a better way to get necognilion ay 
TEAM UP WITH ALLIED RESEARCH 


Some places, you can work your head off and the People Who Count never 
hear about it which makes it a complete bust. Not so at ALLIED RE- 
SEARCH! Deserving engineers get quick recognition here. We're young, 
growing, and if we do say so, definitely worth investigating. Write Today to 
DD. J. Fink, Chief Project Engineer. 


ALLIED RESEARCH ASSOCIATES, INC. 


43 Leon Street Boston, Mass. * Other carto 
Opportunities in these expanding flelds: 7h oretical and opplicd acrodynamics 


Stability and control — Acroelasticity — Thermo-elasticity Vibrations analysts Mechanical 
design — Applied mechanics — Aircraft and guided missile studu Weapons effects 
High temperature physics — Spectroscopy - Radiation transfer 
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INFRA-RED IS 
ULTRA-MODERN 


In the post-war years, the development of 
infra-red devices has attained the dimen 

sions of a technological breakthrough. In 
this period, the Electronics and Guidance 
Division of Aerojet-General Corp. has be- 
come the national leader in the develop 

ment and manufacture of infra-red 
equipment. 


Aerojet offers qualified engineers and 
scientists unparalleled opportunities in 
every area of the guidanee and propulsion 
field. 

Electronics Engineers 

Physicists 

Mechanical Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Mathematicians 

Technical Editors 


CORPORATION 
A Subsrdiony of PLANTS AT AZUSA 
The General Tire AND NEAR SACRAMENTO, 
6 Rubber (Company CALIFORNIA 


Write: Director of Scientific and Engineer 
ing Personnel, Box 296N, Azusa, Calif. or 


Box 1947N, Sacramento, Calif 
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have the nght to use the data for any 
purpose except as otherwise provided 
im the contract I bias that 
propnictary protection must be negoti 
ated in every contract, with contracting 
officer normally adverse to any such 
stipulation. Industry 1s attempting to 
obtain a rewording which would specify 
that the government not have the right 
to use data except as provided in the 
contract 

@ Allowable costs another areca of agree 
ment at top military industry levels was 
over allowable costs, and it was hoped 
that a statement of iccounting philoso 
phy on allocating indirect costs would 
be forthcoming. Industry now fears 
that the Department of Defense wall 
out with a set of definitions on 


MCAans 


COM 
what busin are not con 
part of This 
will place most contracting on formula, 
with contracting offices forced to mn 
gotite costs under narrow criteria while 
the potential negotiates 


price 


SS CX pe reclituire 


idered doing business 


cont if for 


e Concurrent spare parts. Obligation 
of funds for spare parts ts still subject 
to a rule by Congress that contracts 
cannot be made until firm specifications 
ind prices are established. By commit 
ments of intent the armed services are 
ordering spare parts along with new 
cquipment. But until new legislation 1s 
passed by the Congress, the aircraft in 
dustry has no protection against can 
cellations 

e Working capital interests. Industry 
fecls that allowances, if anv, for inter- 
cst on borrowed money are msufficicnt 
Rising interest rates make this a prob- 
lem. On the other hand, the Armed 
Services Subcommittee 1s curious about 
possible delays in turning back moncy 
to the government under the incentive 
fixed price contracts. There was a rush 
of refunds to USAF and Navy last 
wmimer amounting to about $300 mil- 
hon This hump, 
onginal billing price prior 
mination, might be considered interest- 
free working capital 


provided in the 
to redeter 





(in thousands) 


Aircraft 
$338 
330 
343 
347 
311 
232 
138 
130 


$104 
94 
105 
126 
98 


1956* 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
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63 
40 
38 


Acft. 
Engines 
and Parts 


Production and Related-Worker Employment 


U. S. AIRCRAFT INDUSTRY 
Other Acft. 
Parts and 
and Parts Equipment 
$10 8 $79 5 

9 80 

WW 89 

13 89 

10 62 

7 38 

5 22 

5 19 


Props 
Total 

$532 
513 
550 
576 
483 
341 
206 
194 
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Total Employment 


1956°* 512 
1955 482 
1954 497 
1953 479 177 
1952 425 138 
1951 313 90 
1950 188 55 
1949 175 53 


165 
145 
166 


Veeemwa@cnr 


110 
109 
125 
115 
81 
48 
29 
27 


750 
805 
790 
660 
463 
281 
264 
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$2 27 
217 
2 08 
199 
1 87 

1951 175 

1950 1 622 

1949 1 


1956* 
1955 
1954 
1953 
1952 


*Preliminary Figures. 
SOURCE: Bureau of Labor Statistics. 





Average Hourly Earnings of Production Workers 


$2 28 
2.17 
2 09 
2 03 
1 98 
1 89 
1 696 
1.603 


$2 29 $ 
217 
2 07 
199 
1 88 
1 80 
1 698 
1 611 


$2 26 
218 
2 09 
2 03 
2 05 
1 93 

1 743 

1 630 
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1944... RESEARCH « 1956...MASS PRODUCTION 


For 13 years Aerojet-General has pioneered 
‘the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 


the high-volume production of infra-red systems for: 
| 


GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 


mp ryfel-(geit/al CORPORATION 


A Sutreediory of AZUSA, CALIVORNIA 
The General Tire 6 Rubber Compeny SACRAMENTO, CALIFORNIA 


Electronics engineers... physicists... Aerojet invites you 
to pinpoint your own targets, ‘lock on” your own future... 
in the dynamic new field of infra-red. 





NEW! 


Trailer-mounted, 
universal jet engine 
test stand with 


remote control house 


Accommodates 22 different jet 
engines including the lIatest, 
most powerful models 


The straddle-leg design and built-in hoisting 
mechanism of the new Kittell-Lacy universal 
test stand allow mounting of jet engines from 
any type of transportation dolly without using 
any other hoisting equipment. 


The remote control house is sound proofed and 
incorporates all instrumentation necessary for 
run-up testseincluding a newly developed digital 
fuel flow indicator and tachometer readout. 


Other similar Kittell-Lacy units are built on 
standard commercial trailers which permit rapid 
highway trayel. These incorporate their own 
compressor and generator systems, enabling them 
to operate independently of support utilities. 


oO, 


Absorption tube and resonant chamber stack treatment — 
Representative of several stack acoustic treatments and inde- 
pendent silencers available from Kittell-Lacy. These include 
serpentine, helical, resonant, absorption tube and insertion types 
to mect a wide range of air velocity and temperature. Any size 
or shape can be built to customer structural and performance 
specifications with acoustic performance and endurance guar- 
anteed, Latest designs incorporate the amazing Basaltwool* 
which allows higher temperature operation. 

*Thermo-Sound Division of Kittell-Lacy is the 

sale distributor of Basaltwool. 





Giant 12’ 1.0. valve— Designed and fabricated to meet opera- 
tional requirements of an air blast facility. Withstands internal 
pressures of 60 psi, has zero leakage, low pressure drop, and 
can be remotely controlled. The Kittell-Lacy design was better 
suited to requirements and cost far less than standard commer- 


cial valves. 











Two huge 80-ton doors for a sound treated jet aircraft test cell 
can be opened or closed in just 30 seconds! Special closing mech- 
anisin insures feather-light contact with the building. Designed 
and fabricated by Kittell-Lacy, these doors are acoustically 
sealed, providing a virtually air-tight anclosure. Doors are built 
with energy-absorbing hinges to relieve explosion pressures 


-erte 
“e 
° ‘ 


KA: 


Kittell-Lacy designs, builda 


and guarantees performance of * 
a complete line of teat equipment for 


jet aircraft engines, sound-treated ae aig 
jet engine and airplane run-up installations, RK I i I Ee LL e LAC YW, IN C . 
and apecial components and aystema where , . 
stenderd commercial products ave net available 10816 East Fawcett Avenue, El Monte, California 
¢ Sound-treated airplane enclosures * Sound-treated engine test stands * Instrument consoles * Acoustic treatments * Portable run-up stonds 
* Silencers and stack treatments * Shipping containers + Altitude test chambers * Thrust beds * Engine dollies * Blast fences * Specialized valves 
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Equipment Rivals Airframe in Complexity 


By George L. Christian 


Heavy impact of equipment on complete weapon systems is underlined 
by the fact that it now takes as long to develop the equipment for an aircraft 


as it does to develop the airframe. 


‘Time lag is even more critical in the case of missiles. 


It takes longer to 


develop the guidance system for a modern missile (5-8 years) than it does to 


complete the airframe (3-5 years). 
This situation is slowing the forward 
progress of some lines of aircraft equip 
inent Nonetheless, advances 
were made last vear in aircraft equip 
ment. Some to the cftorts of 


PEATTA 


were duc 


cquipment makers, others to airframe 


manufacturers working under — the 


weapon system conce pt 


Recent Advances 


An Aviation Werk 
frame manufacturers brought out these 
equipment advances made during 1956 
They give a good insight into what 
equipment progress may be expected in 
the immediate future 
@ Avionics: Big strides have been madc 
in the transition from the old black box 
concept to the new, integrated svstems 
concept. Small, fighter-tvpe aircraft 
are following the lead of large planes in 
converting from d.c. to a.c. electrical 
power 
® Detection-air-to-air: Infrared detec 
tion and range-finding devices for fight 
crs are beginning to move out of the 
laboratory into aircraft 
¢ Detection-submarine: Significant ad- 
vances are just being realized in-air 
borne underwater detection gear. Op 
crational progress in how to use the 
equipment is allowing operators to ac 
complish feats today that would have 
been impossible two years ago 
@ Hydraulics: Much of the past vear was 
spent im Component testing and evalua 
tion for high temperature applications 
Class 3 hydraulic which wall 
withstand 400F are now possible. But 
pumps, fluids and marginal 
performance at this temperature, ac 
cording to airframe makers. The low 
temperature limit of —65I1 have 
to be relaxed 
@ Pneumatics: Number of 
devices is growmg on airplanes already 
equipped with pneumatic system 
e@ Cartridge actuated devices: Use of 
CADs is expanding in aircraft. “Their 
usc moa plane already equipped with 
dual hydraulic climinate 
the need for Compressor powered pneu 


survey of aur 


systems 


seals give 


Tay 


air-actuated 


svstems ma 


matic systems, some airplane manufac 
turers believe 

¢ Air conditioning and pressurization: 
Air cooling weight is being 
halved output 1s kept constant 
Cockpit scaling techniques are impros 
ing considerabh 


@ Materials: Titanium will probably be 


turbine 


while 
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uscd only as an internmm structural ma 
terial for fighters. Their very lugh speed 
capabihty portends a progression di 
rection from aluminum to steel because 
of the verv high skin heats expected. But 
titanium should prove of great valu 
in the construction of bombers and 
transports flying at Mach 2-3.5 

Kew, small 1956 fighter-tvpe aircraft 
were built with a.c. primary electrical 
systems, although larger bombers have 
been using a.c. for several vears 

Principal reason for big planes bemeg 
ahead of the conversion to 
lighter a.c. clectrical systems as” that 
bombers have much more use for a. 
to power the more claborate avionn 
equipments 

Comparable devices are just now ap 
pearmg on fighters m quantity. Also 
the constant-speed drive necessary to 
regulate an alternator’s rpm 
relativels 


small in 


regardles 
bulk 
between cng 
In small an 


of cngme speed is a 
device which must fit 
drive pad and alternator 
craft, fitting such a drive im 
accessory space is a problem 
Some fighter designers tend toward 
constant-speed drives rather 
than = pneumatically-driven units — be 
cause thev believe it ts cfhoicut 
to extract shaft horsepower from the 
engine than to bleed 
They sav that it mav be all nght to use 
compressor bleed air to 
ones on multrengine planes with mul 
tiple Bocneg' 
B-52. 
ty from: ats 


cngine 


livdrauhe 
There 

COMMpressor ut 

clrive icc 


sources of air as on 
but, on a small plane, bleeding 
mgle powerplant as a sen 


ous consideration 


Hot Hydraulics 


Dunng the past vear, many airframe 
manufacturers gingerly approached hot 
$00b) hyvdrauhe Ifforts of 


livdrauhe group sro cle 


sVstems 
centered 
4001 
this vo il, laboraton 
hvdrauhi 
( ompatibilits 


cloping serviccable svstems. ‘To 


ichieve techumciin 
system 
sith 


\\ ith 


sere. testing mans 
omponcnt fer 
high tompcrature operation and 
svstem design 
under test 


packing mid fil 


their own hydraul 
Among 
hosg 


components 

flridl 
urframe maker as Current) 
ints out of the 
ready to put them together 


pliinip 
tor Cine 
bringing these labora 
tory and 4 
moa ‘svnthetic hvdrauhe 
thetic am that ots 
but docs not duplicate an 


ftom Vn 
i complete vStom 
tual 


tem gomg mto a plane) to see how it 
holds up under continuous operation 
it 4001 
Another 
Aviation Week 
his unmediate 
{O0] svstem 
cvt in pumps, fluid 
One hyvdrauhe department head cited 
these specific Iigh temperature 
lus laboratory group is working on 
@llose. ests of Teflon-lined 
pressure hose are giving promising 1 
sult \ problem is that not all manu 
produce — the 
also be 
corm 


urcraft) manufacturer told 
that he had reached 
goal of a serviceable 
But deficiencies 


ind seals 


livclrauln 


tests 


high 


dpe 
results. ‘Tests 
conducted on allinetal 
gated to attempt to give 
Pichmunary midications ar 
hose as lamated an flexibility, as 
nad wall have fatigue problems 
e Fluids. hour ligh temperature fluid 
ive undergomg tests: Monsanto's OS45 
ind OS45. 1, and Wright Field's MLO 
$200 and MLO-SS51I5. Comparisons 
are beamg made to see which has the 
best Ingh temperature resistance lo 
date, results that all fluids 
have very sumabar properties 
Prelumimary conclusions are that these 


facturer hherse 


sume test will 
beers 
it flexibility 
that tha 


heavy 


shiow four 


fluids wall change m= lubnity, viscosity 
md flash pout 
tinuously under ligh temperatures and 
they are detcnoration 
contaminated with such products 
Pherefore high temperature 
stems wall have to be ce 
wned to lve with these fluids 

Cost of the Monsanto fluid 
ie Siheate ester base, 1 $20 a gallon 


when operating con 
Tt ceptible to 
when 
i water 
lavdrauly 


whan li 


© Packings. Iwo newly developed hy 


chrauhne which 


tem packing mater il 

promising results im pre 
18.53 
Coming Corporation compound 


Viton A 


ne giving 
froppatnarsy test TE fluoro silcom 
] eons 
AW Jan 14, p. $2), and 
hvdrocarbon maternal pro 
duced by BE. TL du Pont de Nemours & 
(Co Both ha excellent 1 


high tomperituy mad to 


fluoronated 


istunce to 
sclhng and 
exposed to hy 
raft) Muriel 
Rigunesh all metal 
Nvroraft) Porou 
1956 p 73) ane 
thew filleomye cth 
mid dit holding capacity. Since 
we of albimetal construction 


no temperature problem 


detenortion when 


drauhe and other an 
@ Filters 
duced by 


AW March 26 


tested to detormium 


filters 
NModia 


bn ip 


tee) reate 
Nirfranne 
th need for 


etl powered 


mianuhacturers are divided 
high pressure Com 
prcumiaty ystom 
wird supersonic plane 
C dive philo ophy hold 
Craft incorporate b pncuinatie 
thy tom hould be used to power 
secathar how ace idded tu thy 


lertaconn Pe 


that sf an au 


tom 
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Only the men are flying 


the products of the GPE companies 
— particularly in the field of avia- 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we're 
aloft; flying ever higher, faster, safer, 
further. And, unbelievable as it may 
seem, more accurately. 

Among the companies spear- 
heading man's conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic — technologi- 
cal bench marks such as 

e the only compass systems 
that always know where north is, 
whatever the plane does, wherever 

s: Kearfott’s stable-platform 
gyro compasses; 


Hertner Electric 


e the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

@ the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy anywhere, 
in any weather: GPL Doppler auto- 
navigators. 

Inertial navigation, missile guid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


GENERAL PRECISION EQUIPMENT 


tion —serve defense needs today, the 
important scientific advances they 
embody are “plowshares’’ for to- 
morrow. 

Aviation is bu. one industry in 
which GPE companies work. A bro- 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


He) CORPORATION 


PRINCIPAL PRODUCING COMPANIES «+ Askania Regulator * GPL © Grafiex * Griscom-Russell 


* Kearfott * Librascope « Link Aviation « Pleasantville instrument + Precision Technology * Shand and Jurs * Simplex Equipment « Strong Electric 








man aloft 





The pilot — before he set eyes on this 
jet, before he set hand to the actual controls 
— had already “flown” it. He learned how 
on the ground, in a Link F-102 Simulator 

one of more than a million fliers who 
have logged “Link time.” Millions more will. 


Military flight and fliers benefit im- 
measurably from the systems and equip- 
ments developed by GPL, Kearfott, Libra- 
scope and the other GPE companies working 
in aviation. Once these classified products 
are released for civilian use, everyone will 
enjoy their benefits 


The coordinated resources of the 
companies of the GPE Group, so ef- 
fective in anticipating and meeting 
the needs of flight, serve with equal 
effectiveness other industries suchas: 
Automatic Controls and Instrumentation 

Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


For brochure describ- 

ing the work of the 

GPE Group, write to: 

GENERAL PRECISION EQUIPMENT 
CORPORATION, 92 Gold Street, 
New York 38, New York. 
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son as that the hydraulic system's pri 
mary, vital function is to power the 
flight control svstem. Any additions to 
this system might compromise ity pr 
mary job of helping the pilot fly the 
ship Therefore, it is wiser to add to 
the pneumatic system where such a 
vital yob wall not be compromused 
hunctions which might be added to 
systems imclude: extension 
launchers 


pucumaty 
of buried missile 
of boundary laver control devices, ot 
windshield rain removal 

Nnother plane maker feels that a 
compressor-powercd pneumatic system 


tuation 


is not required aboard moder fighters 
A dual hydraulic system, it is felt, will 
provide the high degree of integrity 
needed for the powered flight control 
system plus the operation of such) sys 
tems as landing gear and wing flap re 
traction and extension 

High-pressure one or multishot ai 
bottles can be used for 
operations, as blowing down the land 


such cmergencs 


ig gear or applying brake 
Cartndge 
out ancillary system operation by salvo 


ictuated device im round 


ing external stores and ejecting crew 
members 

Much metallurgical work was done in 
laboratones last vear to develop metals 
ind fimshes capable of withstanding the 
effects of high locity 
used im cartndge actuated device 

Ihaving to design yet cngme bleed 
tomperatinre 


CTOSIVG Laises 


ur systems to the bighe 
md PECSSUTK utput ft moder cng 


COMpressors has required considerable 


development im low pressure pneuniatn 


tem components a iphiug expan 


on bellows and jyounts, msulation 
Big trick 
creasing. the size ctrigern 
ly ke | helites high 
peed turbin i | " 1 ty pou il 
fighter cockpit lite TRDLIT Witty 
worght wa iD i i otal 
IS Tb. to 94 Ib 
unchanged 
Recent ck })! | i\ lowed 
ockpit it ib] \inong 
thom are wetu i re design and 
nflutabl 
caling of the 


» the com kpit 


hha by cll rac in cle 


tice otitut 


trove 


put romamed 


fabrication 
nep cal 


many Control 


USAF Moves Trouble Shooting 
Off Line Into Specialist Shop 


AFB—Increasing 


we pon SVS 


Wright-Patterson 
complexity of supersoni 
tem accessories and decreasing avail 
ability of off-the-shelf airborne equip 
ment are driving trouble 
shooting off the flight line mto special 
ized mamtenance shops 

An official at USA's Wright Aur De 
velopment Center savs, “We can't 
ifford to have a flight line full of 
PhDs Current trend m the Au 
lorce is to ignore the reason for an 
wcessory’s malfunction on the flight 
line—if t doesn’} work, remove it and 
1 place it-R. & R. Send it back to a 
shop.and Jet him do the 


ICCCSSOTS 


spec talist’s 
trouble shooting.” 

lo offset this, a new drive is on for 
unphoty am weapon systems 

An AVIATION) Week Tae if 
WADC's h.quipment Laboratory 
brought out these trends and develop 
ments 
@ Air transportability for 
mobility must be designed imto all air 
craft ground support equipment 
e Unification of functions in on 
ground suport vehicl 
@ Noise reduction of ground equipment 
to make the flight line more livable 
e Standardization of ground 
cquipment to reduce the logistics prob 
lom. Among such 
trailers, yet cngme handling equipment 


TAXI 


lupport 


items are massale 
ind aircraft tow bars 

¢ Expansion of flight 
bilities to include visual 


mutator capa 


nnulation and 


to tram complete h IX han Crews 
mall phrase m a bon Universal 
re programined 


tramers, which 


from one we pon fem to mother, 
r also beme developed 

@ Investigation of radiant heat to keep 
runways clear of snow and ice. A test 
ection of radiant heated runway Opel 
ting at Lamestonc ALB, Nie 
that a radiant heating tem can pay 
for itself in S10 vear 

@ Design of an acronautical scenes of 
wrenches, small and shin cnough to 
fit into the hard-to-get-at comers of a 


tightly packed airtrann 


suggests 


Ready Items 


\inong new equip 
mito service ate 
@ Portable runway lighting system in 


luding all light ible 


transformers 
mad control Bong com 


pletely water-proof, it can be set up on 


rT P ; 
Y it) reic ine 


the ground without | ial comduit of 
housing, be picked uy ic wed casily 
to new am base 
© Helicopter-transportable crash fire 
fighting equipment which 
livered to the \ | 
\n CNA 
cral services im a sing! ( le the 
NIA 3S multi pu po pe’ tanaat peach 
by Booch Awera i bie ler NIAM 
made by Consolidated be lee tre 
AW 1 | 54 p 
furi ca th NIA innit 
pressure } j for 


( orp 
Scr ce 
eHligh 
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Since 1937 Librascope has earned and 
achieved —on an ever expanding scale — 
a position of leadership in the design, 
development and manufacture of 
computers, automatic controls and data 
handling systems for military and 
industrial applications. 

Librascope, through a unique 
combination of electronic, magnetic, 
mechanical and optical techniques, 
consistently demonstrates an outstanding 
Th e facility for the production of precision 

instrumentation and devices. 
, The creative ability of an exceptional 
Capac ity engineering staff and the production 
capacity of a superbly equipped 
fo r _ 200,000 sq. ft. plant facility can be 
focused on your computer-control 


problem. Consult Librascope today. 





ENGINEERS... learn about Librascope's 


new creative “Project Development Teams’: . . 
write Mac McKeague, Personnel Director | B RA S CO p FE 


A BUBBIDIARY OF GENERAL FPRECIBGION EQUIPMENT CORPORATION 


LIBRASCOPE, INC. . 6O8 WESTERN AVE. - GLENDALE: CALIFORNIA 





MISSILE SIMULATOR 


. 
ee 


—————— - 


Link Simutafors — rehearsal for reality 


The Martin TM-61 Matador, deadly ground-to- 
ground tactical missile of the USAF, already is 
standing guard over Free Europe's Eastern fron- 
tiers. And with the help of a Link radar signal 
simulator for the Matador, the potent weapon 
soon will be controlled by the world’s best- 
trained missile guidance crews. 

The Link simulator, which the Air Force re- 


cently incorporated into its state-side training 
programs, serves as a “stand-in” for the expensive 


Matador during simulated training missions. 
Using their own operational missile control 
equipment, guidance crews can direct the make- 
believe Matador from launching to a direct: hit 
on an “enemy” installation ... and the simulated 
mission is just as realistic as an actual one 


Link simulators furnish American defense teams 
with today's practice that becomes tomorrow's 
reality — with greater economy and efficiency 
than ever before. 


Pioneer and World's Leading Producer of Flight Simulators 


AVIATION, Inc. 


A SUBSIDIARY OF GENERAL PRECISION 


EQUIPMENT CORPORATION 
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One of GPL’s.ground speed and 
drift angle measuring equipments, 
AN/APN-81, provides basic input in- 
formation to computers which tell Air 
Force WB-50s exactly where they are 


every flight second. 

GPL auto-navigators give an instan- 
taneous and continuous display: 
Ground Speed and Drift Angle, Wind 
Speed and Direction; Longitude and 
Latitude; Shortest Course-To-Destina- 
=: Steering Signal To Pilot (or auto- 
pilot). 

The systems were developed for the 
Air Force (WADC). They are the re- 
sult of an achievement comparable in 


magnitude to the breaking of the sound 
barrier: GPL’'s harnessing of the Dop- 
pler-effect to air navigation. 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored. 
Already, air lines awaiting delivery of 
sleek, high speed jet liners are antici- 
pating availability of the equipment 
and counting on it for safe, direct and 
economical global operation. 


round speed 
& drift angle 


ANY TIME, ANYWHERE, ANY WEATHER 


and many types of military aircraft, these remark- 
able GPL systems will, one day soon, make flying 
safer, more convenient and more economical for 
everyone. 


One look and the pilot knows. In a glance he 
reads actual ground speed and drift angle. 

This vital data — never before available — is 
displayed on the flight panel automatically and 
continuously. 

The dials “read” the key unit in GPL’s revolu- 
tionary Doppler auto-navigation systems. Other 
equally phenomenal units in these systems tell where 
you are and how to get where you're going. The sys- 
tems operate entirely without ground or celestial aid. 

Proved globally in millions of operational miles 





SIDIARY OF 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé te Personnel Manager. 
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charging landing gear struts and hy- 
draulic system accumulators. 
© Low pressure (50 psi.) air to start jet 
engines. 
e Air conditioning to cool crew area and 
aviomic equipment. The self propelled 
vehicle also serves as a tow 

Omitted from the MA-3 are oxygen 
and fucl servicing gear. Because both ar 
potentially dangerous, Air lorce think 
they should be taken care of scparateh 


Simplicity & Standardization 

Conflicting requirements show up in 
some ground handling cquipment 
Missile-carrying trailers, for instance, 
must be custom-fitted to the missile 
being transported. But the USAF wants 
to standardize trailers to lower cost and 
simplify maintenance and supply 

One solution is to standardize the 
chassis and tailor only the superstruc 
ture to the missile. 

Airframe manufacturers have been de 
signing the engine handling cquipment 
for their own planes, causing consider 
able duplication and unnecessary ex 
pense. The Air Force called three air 
plane makers together with this result 
one engine handling device which will 
service several different fighter aircraft 

WADC also developed a universal 
tow bar which can be used with 15 
different aircraft. A later version is 
being tested which will handle 25 
different types, both USAF and Navy 

USAF is seeking a landing § barrier 
which will be less of an emergency d« 
vice and more of a routine aid 

The USAF wants to get rid of the 
cumbersome anchor chain method. ‘The 
chain is heavy and takes a lot of man 
power to reset it after use. Replacing the 
chain is slow, which means that several 
aircraft cannot use it in quick succession 

New system may use friction de 
vices on cither side of the runway to 
produce tension automatically on an 
interconnecting cable which is picked 
up by landing aircraft to slow it. The 
device requires no manpower to 1 
set and it can be quickly disengaged 
from one plane and resect for the next 

Circling lights, a new development in 
runway lighting, are being designed to 
assist jet landings. Because thev usually 
approach air fields at higher altitudes 
and circle at greater distances from the 
runway than piston pilots, jet airmen 
need special lights to help them identify 
iunwavs 

Fentative plan is to install circling 
lights in a line 25 ft. outside cach row 
of existing runway lights. Probabk 
spacing will be one every 1,000 ft 

\ “jury-rigged” set is now installed 
on the East-West runway at Wright 
hicld, according to WADC. A fully 
developed sct, being produced by the 
AGA division of Elastic Stop Nut Cor 
poration of America, will be delivered 
soon 


AVIATION WEEK, February 25, 1957 





A quarter of a century of dependability! 


Whether Electronic or Electro-mechanical, see SEABOARD 
for your intervalometer, flasher or timing applications. 
The experience of a quarter of a century is available to 
assist your engineering staff in its timing problems 
Write us regarding your requirements. 


SEABOARD 
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MEN anc the MOON 


During the twelve years he has been working 
in the guided missile field, Ellwyn Angle's expe 
rience has covered everything from configuration 
design to flight test analysis, with emphasis on the 
dynamical problems of earth satellites and long-range 
extra-atmospheric missiles 
At Systems Laboratories Corporation, this experience is 
being used in exciting ways. As well as top-priority 
assignments in aircraft and guided missiles, Angle and 
his associates are actually engaged right now in the 
research and development of interplanetary space vehi- 
cles. The studies they are making today may get man to 
the moon and back within the next fifteen years. 
Qualified scientists and engineers who would also like 
to take a giant step forward in their profession are 
invited to send their resumes 
to SLC’s president, 
Dr. John L. Barnes 
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Hitler Helicopters 

Hughes Aircraft Co. 

The Kaman Aircraft Corp. 
Lockheed Aircraft Corporation 
The Martin Company 
McDonnell Aircraft Corp. 


North American Aviation, Inc. 


Atomics International 
Recketdyne 
s 


Autonetic 
Missile Development Division 
Division 


— Aviation Corporation 
ded Missile Division 
The Ryan Aeronautical Co. 


Temco Aircraft Corp. 
Dallas Division 
United Aircraft Corp. 

Pratt & 
Aircraft Divi 


Hamilton Standard Division 
Sikorsky Aircraft Division 


Seattle, Wash 





Bethany, Okla 
Asuna, Calif 
Wichita, Kansas 
Buffalo 5,N.Y 
Ft. Worth, Texas 


Detroit, Mich 


Wichita, Kanees 
Dallas, Texas 

Wood-Ridge, N.J. 
Henta Monica, Calif, 


Kl , Calif 
long rh, Calif 


Tulsa, Okla. 


Port Worth, Tex 
Daingerfield, Tex. 


Evendale, Ohio 
Philadelphia, Pa 
Indianapolis, Ind 
Akron, Ohio 
Litchfield Park, Aris 


Bethpage, N.Y 
Peconic River, N. Y 


Palo Alto, Calif 


Culver City, Calif 


Hloomfield, Conn 
Burbank, Calif 


Haltimore, Md 
St. Louis, Mo 


International Airport, 

Loa Angeles 
Canoga Park, Calif 
Canoga Park, Calif 
Downey, Calif 
Downey, Calif 
Columbus, Ohio 
Freano, Calif 


International Airport 


Hawthorne, Calif 
Lock Haven, Pa 


Farmingdale, N.Y 
Mineola, N. Y 


San Diego, Calif 
Dallas, Texas 

E. Hartford, Conn 
E. Hartford, Conn 


Windsor Locks, Conn. 
port, Conn 


Morton, Pa 


| Kansas City, Mo. 


Baltimore, Md 
Baltumore: Md 
Baltimore, Md 
Lima, Ohio 





1,744,000 


2,602 , 563 

696 000 
7 , 857 ,000 
9,196,000 
1, 187,720 
2,535,000 


16, 200 000" 


10 , 566 060" 
a 
i] 
1,468, 780 
4,341 673 
120,134 
4,746,000 
1,000 000" 


4,260,252 


3,018 884 


535 607 
184,000 


204 000 
14,000,000 
5, 000, 588 


2,761,121 


11,000,000 


3,305 000 
373,115 
2,700,000 
65,000 
1,000,000 


2,072,900" 


10,000 000" 


808, 436 


450 
9,600 | $44,967,281 
7,040 | 74,538,948 | 








3,331,327 
15,480 | 156,200,000' | 4,500, 0008 
7,300 | | 
47,456 | 578,085,632" | 24,278,269" 
| 671,628,000 | 22,971,000" 
5,180 | 64,002,734 | 4,156,594 
14,000 | 77,206,611" | 1,004,538" 
<i : A 
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81,511 | 1,073,515,000 | 33,202,000 i 





1,374,000 


Reet 3 
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6,087 977" 


140, 405, 243! 








750,000,000 | 10,844,000" 


228,766, 424! 7,311 ,0224 


186 , 204, 381° 751, 56 


| 913 O81, 013° , 760 9624 





[= 
322,513,200 | 
25,083 706 


| 23,800 
1,685 
18,000 | 


232,370,178 
45,000 ,000 1, 
61,196, 2034) 2, 
| 
| 
666 , 007 , 809.2) 28, 
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Ta | 


7,979 | 
10,764" 


60 000 


3,433,000 


Reported in corporate statement 


Reported in corporate statement 
Reported in corporate statement 


"Reported in corporate statement 


2,553,503 
814,705 | 400,000,000' | $1.50! /share 


250,000 | 
050,180'4; = 75, 567,000'*, $1,257,623 





$3,276,603" 


"$060,442 
40¢ quarterly 





| 2,282,000,000 | $33,202,000 





187,000,000" | 








1,500 , 000) 126 ,000 


F 


5,000,000 Production & R & O 
450,000, 100,000 


40,000 








357 , 000 , 000! 


585 000 000" 





40¢ ‘share 
| 1,880,000,0008 | 
| $1.60 + 5% | 
| | stock | 
| $740,150 + 3% 
| stock 
| 1,285,000,000" | $13,224,877 | 
| | 


| | | 
- ia 


251,000,000 | 
6,027,050 | 


$704,677 


75,000,000 | 


| 


170, 368'4, 2,125,000,000'+ 


~ 416,000,000 | 15% stock | 











~ 294,000' 33,211) 375,000 10,000 
4, 200,000 


200 ,000 1 , 500 000 100,000 





First nine months 
* Total all divisions 
ximate 





* Estimated 





* Fiscal year ending June 1966 


* Fiscal year ending Sept. 1966 
Source: Industry reports te AVIATION WEEK 
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U.S. Missiles 









































































































































GENERAL STATUS | AIRFRAME POWERPLANT 
_ x 2 
| | ; § | 
3 ‘ i - § | 5 ; 
1} . 4 ” 
: lel Elagla tif : : ; 
| > i $ 
F i 5 i ; | j aed { on 
| | > 
3 = z & j é i i z z 3 ? 
Air-to-ale RE, renee eee | USAP | Douglas i oq v Douglas | NAA I 1 pr 
Falcon GAR-1 | USAF ~ Hughes | eb Vv | ov || Hugheo D 2 | 06 Wd | ‘Thiokol 1 | MAN ape 
Sidewinder XAAM-N-7 | Burd Philco 1 wey ee Vv | Vv GE/Philco 1) im | ! ope | 
Sparrow 1 XAAM-N-2 BuAer ¥ Sperry | v Vv Douglas 12 | 800 | Aerojet 1 | ope | 
Sparrow 2 XAAM-N3 KuAet Douglas Vv v || Douglas Pes : i ay 
s se . = es Bas Pes mas as ee ie oe 
Sparrow 3 XAAM-N-4 HKuAer Raytheon v v se i aye 
Air-to-surtace Bullpup XASM-N-7 Navy Martin - | wv Martin i! i ° \" 
. ——e oe — ——o_ os Ss ee ae - . =o —_ 
Rascal GAM-3 USAF | Bell v vi | Bell 0 ‘4 | Hell Sole on 
Air-to-underwater Petrel Mk. 3 Mod. O But rd ; F'chld GMD v |) Pelt GMD 24 13 2 3.0 F'chiid ED i Ju 17m 
a — a —_——— % ae meee ees Sa . —}— =" - 
Surtace-to-air Bomar: IM-09 USAF Boring i] | wv Vv 1} Bowing 68.500 | Marguardt 2 ) 
_ rr o - - SS | oo h = - -}— = | « 
Hawk T Army(rd Raytheon || | gid | Northros 10 | o8 P a | ow 
Nike-Ajax | XSAM-A-25 Army(rd West. Blew i | v | ov |} Dougins » | 1 1,000 | Aerojet /Hell 1 | le 200 
—_ —__ —— —— —— a -_- —j i _ — —— > | =| - 
Nike-Hercules . | ArmyOrd Weat, Flex i] v v | Douglas } d | ie 
- ee ————— ES — Sone &- = —_ a | —— aoa | ax 7 
| Talos XSAM-N-6 | Buf wd Kendig | id v Me Donnell | Me Donnell ! ) 
| - ——| —_ = =||— — = oo aan Poe 
| Tartar | Kulrd Convair v v Convair i aye e 
ae ———|| ; somal = es ales bod 
| Torrier 1 XSAM-N-7 Burd Convair vid Convaw 13 1000 =| Kellogg i aye 
a | —— — me “ = 4 = aoe = ale - 
Terrier 2 | | Bulord Convair Vv ee ven Convair ; i aye 
ee | —|\— -- —! ss —_—_ — -— 
Surtace-to-surtace Atlas | WS-I07A-1 | USAP Convair livid Convair 65 NAA 1 | ipe ihe 
rr — ee | — a. — _ so —ys- 
Corporal | XSRM-A-17 Army(rd JPL i v Vv Firestone 45 26 Ryan i yer 
a —_ ee = a —_— —} | — tn —_ 
Dart | XSSM-A-23 Army(rd Abt f v |] Ouea-Bend 5 4 07 Grand Cent 1 | aimckelown eye 
Honest Joho | M-31 Arm y( rd | Douglas | v v Douglas 27 8 | 25 6,000 | Hercules i nyt 
Jupater | Army( rd | Chrysler V | Chrysler | NAA i " “ny 
Lacrosse | XSSM-A-12 Arm y( rd Cornell v v | Martin Thiokol } “e 
| Little John XM-47 | Army (Ord b.merson ry v | | Douglas 12 10 ee 1 | me 
| Matador | TM-SIA | USAF Martin i| Vv v ; Martin ay 741) 45 12.000 Allinen i J44-A-AT ii 
| Navaho 5M-64 USAF NAA ! v || NAA NAA 7 zhi 
Polaris Navy Lockheed v v ; i} Lark heed Aerujyet in 
Redstone XSSM-A-14 Army(rd Chrysler v Vv | Chrysler a) i2 6 NAA i Tt 
Regulus | SSM -N ee BuAer Vought | ¥ v | Vought TT) 21 12,000 | Allison ~ 1) J9%-A-DHA ime 
Regulus 2 XFPRSM.N.G KuAer Vought ‘i v Vv 7 Vought : 
Sergeant Arm y( rd ‘ v a. | i a" 
Snark 8M-42 USAF Northroy 1} v v Northrop wo | 2 Paw A i Jh7 tj " 
on — —/| — | — - - 
| Thor WS-315A UBAF Douglas aid . |} Douglas NAA 1 | ie 
Titan WS-107A-2 USAF Martin v v | Martin ‘ Aerinjet ia 
Triton XSHM.N-2 Hut rd Mi Dron netl ¥ ca M: Denne 44 40 20 000 My Doemstet } 7 
Abbreviations: > 
ADC Aerophysics Development Corp. BuOrd Navy Bureau of Ordnance ICBM Inter: ontinental ballistic missile lpr Liquid-prapetiant rocket ra 
ArmyOrd § Army Ordnance Comm hom Command with radar homing {RBM Intermediate range ballistic missile NAA Worth American Aviation, Inc. 


BuAer Navy Bureau of Aeronautics GE General Electric JPL Jet Propulsion Lab. Cal Tech NOTS Naval Ordnance Test Station 














U.S. Missiles 
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GENERAL STATUS AIRFRAME 
= < 
; &£ 
j 
: ae 
i i 
f 5 i |i ; tii 
= rs 5 3 i 
Air-to-ale See eee min USAP Douglas lvi¢ . |] Douglas 
Falcon GAR-1 “USAF Hughes lo Pee | v | ¥ || Hughes .) 22 
Sidewinder XAAM-N-7 BuOrd Philco VY | ¥ || GE/Phiko 
Syerrowh ==~=*CXXAAM-N2 " BuAer Sperry VY | ¥ || Dougins 12 ? 
“Bparrow2~~—~«|: XAAM-N.B BuAee Douglas Secs CO ee eee tel 
Sparrow a "XAAM-N-4 "BuAer Raytheon wy v 5 a, CTRL ORE 
Alr-to-surface Suipep =—=<CSsSsCSA:*«*dCU ep Martin ree ee t 
Me "Rascal __ | Gam-as er USAF Bell = viv] _ Ball _[ « sco ; 
Alr-to-underwater Petrel Mk. 3 Mod. O | BuOrd F’child GMD v || Frehild GMD “u | B 
Surtace-to-air “Bomare == —~—~*«|«M-99 =m USAP oe ff. 7 ‘Bong Fa 
"Hawk an | ArmyOrd Raytheon pate ¥ |... || Northrop 10 
 Nike-Ajax = ~—~=*#|s«XBAM-A-25. | ArmyOrd | West. Elec. ae al ¢tmee )=6| 6 @ 1nd 
keiiaks _ sssee | ArmyOrd =| West. Elec. Jivi.. || Dewe | 
| Talos | XSAM-N-6 —*|-BuOrd | Beodig = ‘i|...| viv |... || McDonnell 
| Tartar port yi | BuGed Convair pe viv 8) "Convair Gee XESEY pn & 
| Terrier | inset, XSAM-N-7 | BuOrd Convair v a1 "Convair mee Ko } ALS 
—<< ~~ BuOrd Convair viv = r Convair ; £ 
Surface-to-eurface Atlas | WEIOTA-1 | USAF Convair vid Ht Convair 65 
Corporal | XXSHM-A-I7—— | ArmyOrd JPL Fe Yi dhtume | @]......| 
Dot = S*«XSSM-A-23 | ArtmyOrd ADC 7 ‘Watet | 5s | 8) 
Sekio 2 | 80 | ApmyOnd Douglas : siviouae | BM 
aan: ae ace | AemayOed Cte =C<éaCW WA @ “W Chrysler .| [ 
Lacronse hia) “XHSM-A 12 | ArmyOrd | Cornell Pisa ge Ea. 4, "Martin I. 
Little John ee “XM-47 “9 " ArmyOrd Emerson we Viv i “Douglas 12 Srey 
Matador ~~*«| TM-81A ~ | USAF —~*| ‘Martin H... 1.8 @ 1 @ ft ete [30 | =o | 
Navaho ~*| SM-64 . (aa a. —|= Ve oe ee pe pees 
ac +» | Ney Lockheed SHR a E,W visser 0 Srecee Bs 
Redstone XSSM-A-14 | ArmyOrd Chrysler “i. wT |... | Curyee =| 12 | 
Resetes | S8M-N fe | Bude ” Vought 7 Tv | v || Vought 30 an |. 
Regulus 2 XFSSM-N-9 BuAer Vought m Br v v 7 “Vought See e 
Sergeant ArmyOrd ad \- a v e 
Snark SM-62 USAF | Northrop <= ¥ |v |... |] Northrop 69 42 
Thor WS-3I5A USAF "| Douglas “lvl Douglas em #8 
Titan WS-107A-2 USAF a § Martin of -) | v - "Martin neers 
Triton XS8M-N-2 Burd Mines  O...|¢ McDonnell | 45 
Abbreviations: 
ADC Aecrophysics Development Corp. BuOrd Navy Bureau of Ordnance 1CBM intercontinental ballistic missile 
ArmyOrd § Army Ordnance . hom. Command with radar homing 1RBM intermediate range ballistic missile 
BuAer Navy Bureau of Aoronautics GE General Electric JPL— Jet Propulsion Lab. Cai Tech 





NORTH AMERICAN X-10 





























































































































































































































AIRFRAME | POWERPLANT | GUIDANCE || penronmance || REMARKS 
e 2 2 | 
i j | | 
i : = i | Fi | } J | 
ci a | gy : ‘ lat] 
Beek ae a: me i 
A t 
eta dD Wb a rae. 
: ~ / z @ e a > 
— | = = aes = Ae SS Se ——— ani 
se NAA 1 1 pr. sinaveuabie Hughes - Nuclear warhead 
6 | 2 | 06 100 | ‘Thiokol 1 | M58 apr. Hughes | Rader hom. || ...... GAR-ID is latest model 
9 155 re a 1 | spe. || Gr Philo | laced id! ll Developed at NOTE 
at 300 | Aerojet 1 | spr. Sperry _ Beam rider : 25 , “To 6th & 7th Fleet —_— 
tee ) See 1 | op. psy iy ay ee EN a 
tee ; Hee, a 1 spr. Ray theon | Radar hom age : I ame 
2 oe Be 9 ad ee cae ‘ao ope. . sR " “Tent vehicle for i —_ 
= accguacieliasibiaiepisiidtonescenumtendilines . = aan = &. 
0 7 . | Bell 3 | Ipe. 12,000 Federal 15 100 |) “Shrike” was test vehicle 
s | 2 3,300 “Prehild ED 1 | J44 tj. 1,000 | F*child GMD | Radar hom Oo? { | ow of production 
va 8,500 | Marquardt 2 |. Comm hom. | 25 | 20 || 
gs 08 my 7a 1 | ape. || Raytheon iin f-....'....8° 
» | 1 1,000 | Aerojet/Hell 1 | ipe. 9.000 || War. Ki. | Beameiae |... | a8 Hl Depkered @ UAA 
mel 1 ior. 3 co a. “| “Was called Nike 
at McDonnell i ri. i a pereg 3 > alee XIM-70to USAF 
ag Ey 1 | ape. Gi wenarieay “yer oe [ove ee |f Destroyer armament = 
Brey | 4a00 | Kellogg , 1 spr. pow Keeves Beam ndet i 25 Z 0 | Tera 
aa me 1 | spr. " se Nperry | Beam nder “i as 0 | Frigate armament “= 
+ | my “NAA 1 | lpr. | 135,000 a Boumter 2 x 100,000 pr = 
SZ 25 ; Ryan 1 | Ipe. we pa Gilfillan Command 100 Deployed in Kurope - 
5 3 ; 0 a.s. ial “Grand Cent. 1 qmehelens spr. es ie or Wagner Optical Aul-tank weapon 
by ey ig “2 5 6,000 —= ; Cy spr. ¥ ie paras Unguided : 15 Deployed in Europe. Japan 
oe ~ | NAA ra | he ~ | 185,000 |! Ford Inst Inertial |. 1,500 Army LRM 
Sit 7 “Thiokol rr. spr. a ym os bederal Command ” 4 
a 10 eee 1 | ope "7 cee 6, Unguided a : “p 
, a9 “45 | 12,000 Allizon 1 | J33-A-37 tj | 4,600 O89 Also TM-4iK, TM HIE 
ey eae RaGie. Eape NAA 2 r}. pose NAA Inertial ibe ;0 5.000 Koemter | NAA lpr park 
oa Pee | Aerojet lpr. wee 7] GE Stell /Iner yee |} iio Navy IRHM 
| a] 6 NAA 1 | ipe ing || Pord fut Inertial : 200 Warhead separates 
2 12,000 | Allison 1 | J35-A-18A tj ~~ 4,600 || ov | Flight tent veh SO M-N-8 
asl ney : es “a Sedeah 
I ae - apr. si call . 2 Tactical 11s ameube 
42 “Pawa 1 557 tj aT 000 || Northrop Mitel /Iner 09 "6,000 To jon SAC neat year 
NAA 1 Ipe. ga a AC’ Elec 1 UsAP IRM 
Aerojet ne Ipe. ‘* Arma Inertial 5.000 UsArk CHM 
50 20,000 | Me Donnell el 2 rj ; 
~~ 'pr nay tee ey rocket P&WA Pratt & Whitney Aircraft Division Stell. iner Stetlar-inertial 
ssile NAA North Aviation, inc. rc} Ramjet t) Turbojet 
ech NOTS Naval Ordnance Test Station sor = Solid-propeliant rocket usat United States Aw Force 

















U.S. Military Aircraft 















































Dallas, Tea 
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BASIC AIRCRAFT DATA DIMENSIONS WEIGHTS POWERPLAS 
ele 6 + | 
eid itials| ? 
j B| ¢ ‘ , i i 
Benign Co. 1-268 | Commander | Light T 7) wo | sys" | 19 | 242 | 4,145) 6,000 "| 2 Lye. GO-480-DIA @ 275 
Hethany, Okla L-260 | Commander | Light Transport| 7 | 44 0° ay 5” i” 0 | 242 | 4,330 7,000 | 2 Lye. CBO-480-A1A6 @ 300 
Aircraft | L-23D Lt. Trans. 6| ws ar 0 14° | #277 | # 4,881 7,000 | 2 Lye. O-480-1 @ 295 hp 
Wichita 1, Kan 1-23E | . | Lt. Trans. 6) 43° | are" | 14? | 277 | 4.015 | 6.200 . | 2 Lye. GBO-490-A146 @ 340 
T-34A | Mentor | Trainer 2) 3710" | aii’) v7") 178 2,170 | 2,900 | 1 Con, O-470-13 @ 225 hp 
Model 73 | Jet Mentor | Jet Trainer 2; ae w 0 | yo) 178 3,034 4,300 . 1 Con. J69-T-4 @ 920 bb. t. 
Airplane Co. B-47E Stratojet | Med. bomb. 3/10 8 6| 107) =6| ow | T | ) 53 200,000 | 6 GE J47-GE @ 6,000 lb.t 
Seattle, Wash | i | 
| B-82 Stratofortress | Heavy bomb. 6] 187 | 156’ “av 350,000 | 8 PAW J57 @ 10,000 Ib.t 
| KC-497G Stratofreighter | Tanker-trana. 6| 4s" | 104 38 3° | 1,768 | 78,884 | 153,000 350,000 | 4 P&W R4360-598 @ 3,500 | 
| KC-135 | Stratotanker | Tanker-trans. 4 iad 10” | 136 a” 38’ 5° | 4 P&W J57 @ 10,000 bb. t 
Cessna Aircraft Co. T-37 # . | Trainer 9) 39° 10" - | 92 pay 11" | 5.600 "2 Con. 160 @ 920 Ib.t 
Wichula, Kan. TL-19D ‘ | Inst. Trainer 2; wer | we 76" \17% =| 1,604 2,400 | 1 Con. O-470-L @ 213 hp 
| OE-2 . | Reconnaimance | 2 “3 a 1, 838 | 2,650 | 1 Con, O-470-2 @ 265 hp 
Convair Division, GDC K-36 | Heavy bomb. 15 | 230 1621" | vo" 4,772 | . a ae 400 000+, 6 PAW R4360-53 @ 3,800 by 
San Lrego, Calif. XH-58 Hustler | Bomber ; 6y 0” oy 0" | 310’ ED Oe 4 GE J79-GE-1 
F-102A | A-W interceptor| 1 38 2° gate ae pee rae ! P&W J57-P-23 @ 10.000 It 
TF-102A . | Trainer 2| 382° Lal ys pee : 1 P&aW J57-P-23 @ 10.000 I 
T-20C | Flying Classroom =| Trainer 4\; ore 74 8° «| 27° 3° 817 |. 20,000 | 43,575 43.575 | : P&W R2800-09W @ 2 500 
C-131A | Samaritan | Air evac 3| ore 74 8° | 27° 3° 817 | 29,000 | 43,575 43,575 | 2 P&W R2800-99W @ 2,500 
C-13iB Test bed | 108 4” 79 2° | 282° 920 | 20,248 | 47,000 47,000 | 2 PAW R2800-99W @ 2.500 
Ae mic |, Exp. trans 3 108 4° 7¥ 2° | 28° 2° 920 | 47'000 | 2 All. YTS6-A3 @ 3,250 hp 
-131D Transport | 3) 108 4 7¥ 2° | 28 2° 920 | 29,600 | 46,500 | 2 PAW R2800-CB16 @ 2,400 
Cia -aebed | Utility trans 3 | 10" 4° 7¥ 2° | 282° 920 | 31,735 | 49,100 49,100 | 2 PAW R2800-103W @ 2,50 
| > eaegubeseneteses | A-W Interceptor} 1) 382° | . ey ee (oe ; |e _ | 1 P&W 575 @ 15,000 Ib.t 
| | | 
R3Y-2 | Tradewind Transport | 6| 1479" | 130° 8" | 5B” |. | 160 000 |. T40-A-10 @ 5,500 hp 
< _. Bar pea aa Transport | 3] 108 ” | 7w2 | 22° 920 | 30,684 | 47,000) 47,000 aw R2800-52W @ 2.500 
Aircraft Co., inc, H-6615 Deatroyer Tac. homber 3| 76" | 782" | 237° | 780 | 42,086 | 78,000 83,000 | 2 All. J7I-A-11 @ 10,000 lbt 
Santa Monwa, Calif. RK-66B8 Destroyer Night PR 3| 726° 78 2° | 237" | 780 | 42,797 | 70,000 83,000 | 2 All. J71-A-11 @ 10,000 Ibt 
C-124C Globemaster 2 Cargo trans. }5-8 | 174° 2” | 130° 0" | 48’ 4° (2,506 (101,165 | 185,000 194,500 | 4 P&W R4360-03A @ 3,800! 
Sn Model cesepensadaed | Cargo trana. | | ; | | 
a ESS TN Cargo trans. 4-7 | 1709 8 152 8” | 483° (2,673 [110,881 | 255,000 282,000 | 4 P&W T34-P-3 @ 5,700 eshy 
AD Sk yraider Attack 1-3) Ww av iy 00 | . | 19,000; 25,000 | 1 Wr R3350 @ 2,700 hp. 
A3’D SkY warrior Attack | 3) 7276 7x 6° | 22° 9° bh éecsax tt) Sens | 2 P&W J57 
AAD Skyhawk Attack ib) tea er ives os 15,Q00) . 1 Wr. J65-W-4 
FaD Nkyray Interceptor | || 33a 6° ava” | 170° 557 |. 25,000) . 1 P&W J57 
FSD SkYlancer A-W Interceptor 1 | | rr 1 P&W J57 
Fairchild Aircraft Div. | C1190 | Flying Boxear Cargo trans. | 6 | 1003" | 866" | 263° 1,447 | 30,020 | 64,000 74,400 | 2 Wr. R2350-85W @ 3,500 hy 
Hagerdown, Md. li *-123B Provider Assault trans 2' 10 70 3° | 34° 1" «(1,223 31,380 56, Soo 60,000 2 PAW R2800-090W @ 2.500 
Grumman Aircraft 9. Corp, FOr #8 | Cougar Fighter : 1| 34’ 6° av? |ive | ..... | ws... te 1 P&W J48-P-* @ 7,200 h.t. 
Bethpage, L. 1., N. FulF-t Tiger Fighter 1| 31 8° A Ek gl PSaee peoee 1 Wr. J465-W-4 
82F-1 Tracker | Anti-sub 4| 608° 427 3° ,. >= a seases 2 Wr. R1820-82 @ 1,525 hp: 
TF- ‘Trader | Cargo/trans. 2| ova’ | avo’ | iva | 1... 4 pisaetas 2 Wr. RI820-82 @ 1.525 hp. 
WF-1 Dc ins od ddaewenpae Early warning t — “SRA PS, petra ees 2 Wr. R1820-82 @ 1,525 hy 
BA-16A Albatross | Rescue 6) 62’ 4° «| 24’ 8° | 24,000 34,000 | 2 Wr. RI820-76A @ 1.425 hp 
| SA-168 Albatrons Rescue 6) 966° 6r 4" | ow 1" 25,000 35,000 | 2 Wr. RIF20 
Lockheed Aircraft Corp. F-104A | Starfighter Fighter “4 | a7 =| BHO” | 196° | 1 GE J79-GE-3 
Burbank, Calif. T-33A Trainer 2) av ur| 378° | 18? | 238 8,400 | 11,700 15,000 | 1 All. J33-A-35 @ 5,200 Ib.t 
WV-2 Super Constellation | Karly warning | 32 | 123°" | 1162" | 2770" [1,654 | . | 4 Wr. R3350 @ 3.250 hp 
C-130A Hercules | Transport 4 | 132 7° on 2° an’ 4" (1,746 108,000 124,000 | 4 All. T56-A-1 @ 3.750 hp 
T2V-1 Neus tar Trainer 2) avo a8’ 0” | 130° 16,000 | 1 All J33 
P2V-7 Neptune Anti-sub, -. | 1 91 5” | 20°4° (1,000 | 47,450 | 75,500 . | 2 Wr. R3350-32W @ 3,500 by 
| 2 We. J34 @ 3,400 Ib.t 
R7V-2 Super Constellation | Transport 4-15 117° 116° 2” | 246" (1,615 | 72,219 150,000 160,800 4 P4&W T34-P-12A @ 5.500h 
Glenn L. Martin Co, 8-578 Tac. bomber | 39| 64 | os 6° “hee i... 1. 80,000 | 2 Wr. J65-W-5 @ 7,200 Ib.t 
Baltumore 3, Md | | oH | 
P5M-2 | Marlin Anti-sub 7\ 1180" 90’ | 33’ 1, - 46, 933 | eee | 73,055 | 2 Wr. R3350.32W @ 3,400 by 
XP6M-1 | SeaMaster Mine-lay ing 5| 107 =| 134" | 4 All. J71 @ 10,000 Ib.t 
McDonnell Aircraft Corp. | F-101A. | Voodoo | Fighter “4 | are | ore jive | : 2 P&W J57-P-13 @ 10.000 
At. Lowi, Mo F3H-2N | Demon | Fighter 1| 38’ ” a a) a 1 All. J71-A-2 @ 9,500 Ib.t 
North American Aviation, Inc. F-*86D | Sabre | Fighter “y 37’ i 41’ 8” a ee +e 18,000 1 GE J4743 8-17 @ 5,200 Ih. | 
Los Angeles, Calif. F-86F Nabre | Fighter 1] 371° a Sg et PiSey poeeem * 17,000 | 1 GE J474GE-27 @ 5,800 bt 
F-R61 Sabre | Fighter-bomb. oi... A RRS pete ieeegee 1G. J734GE-3 
F-86K | Sabre Fighter 1 | 371° 3} ae pees pee 18,500 20,347 | 1 GE J47-GE-33 @ 5,600 Iht 
F-100C Super Sabre | Fighter 1 aN’ 47’ ae Gee eee . | 1 P&W J57-P-7 @ 10,000 Ih. 
F-100D =| Super Sabre | Fighter-bomb. 1 | 38 47’ dE cevse | cvecce S pantie a | 1 P&W J57 @ 10,000 + Ib 
F-100F | Super Sabre Fighter-bomb. 2| wv Ad ie’ sande dt mewane | ES | 1 P&W J57-P-21 10,000 + ib 
T2J - | Trainer 2| 3 38’ oh nsae dT saskes of. 1 We. J34 @ 3,400 Ib.t 
F-107 | Fighter pee 5 See 
T-28C Trojan | Trainer 2 “7 7° av 4° =| «127° f evece I eccece 8.247 1 Wr. Ri820 @ 1,424 hp 
FJ-3 ‘ury Fighter 1 37’ 1" 37’ 7° 13’ 8° 18,000 1 Wr. J65 @ 7,200 Ib.t 
FJ-4 | Fury Fighter 1) 31" 37’ 6" =| «12 8° 19,000 | | Wr. J65-W-4 @ 7,800 Ib.t 
Northrop Aircraft, inc, T-38 . | Trainer | 2 . | 
Hawthorne, Calif F-80D | Scorpion A-W inter 2| wes 57 9” 17’ 6° 600 + 40,000+ 2 All. J35-A-35 
F-89011 Seorpion | A-W inter | 2| se | sy 10" | 176" | Go0+ 2 All. J35-A-35 
F-80J Scorpion | A-W inter | 2) w 53’ 17’ 6° | ; 
Republic Aviation Corp. P-84F | Thunderstreak Fighter-bomb. 1 a7 6” av 4 v4 j " < aiahaes - . | 26,000 1 Wr. J65-W-3 @ 7,200 Ib.t 
Farmingdale, L. 1., N.Y. RF-84F | Thunderflash Receo M.-['t'r i 33’ 6° 76 | 1 | ae ee | . | 1 We. J65-W-3 @ 7,200 Ib.t 
XP | «++ | Research 1 37’ 6” 51’ 5° is 4” | | 1 All. T4Q-A-1 @ 5,850 eshy 
F-103 . | Interceptor 1 . 1 Wr. J67 @ 15.000 Ibt 
F-10564 Fighter-bomb. i ‘ | . 1 P&W J57 @ 10,000 lb.t 
Stroukoff Aircraft Corp. XC-123D Assault trans. 2 100 77 3" «= 3a’ 1°11, 235 55.000) ... 2 PAW R2800-09W @ 2.5001 
West Trenton, N. J YC-1238 Assault trans, 2/100" | 772° | 32°10" 11°23 | 34.000| 55.000) ;. 2 P&W R2800-09W @ 2.500 | 
YO. .. | Asewult trans 2) 100" | svi’ | 349" 11,236 | 37.350) 69.600 2 PAW R3350-894 @ 3.500 b 
Temeo Aircraft Corp. TT-1 Primary Trainer) 2 2°10 | wi’ iv 10° 150 3,139 4,400) 4,000 1 Con. J69-T-9 @ 920 Ib t 
Dallas, Tes 
Chance Vought Aircraft, inc. FaU-1 Crusader | Day fighter 1 sks | base 1 P&W J57-P-4 
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POWERPLAST | PERFORMANCE ARMAMENT CHRONOLOGY 
paens sndinbaiied 
i ait] fit aoe 
| 
sj} a2 | @ | 
i iiqifig : 2 | oe 
’ ] ily) f i + : 3 
| | i } |’ 
490-DIA @ 275 hp. 154, 206 eee ee @oecse @eece None June “M5 : Ciwihan Aero HOA 
480-A1\6 @ 340 hp. 223) 260 ees neo: wenece BE escce | nD Mar. ‘56 Civilhan Aero 6808 
0-1 @ 295 hp 180} 214 | 1,620| 80 24,800 | ..... | None ; ba 
490-4146 @ 340 bp. 134) 240 | 1.450] 67 20,000 | 52°.) | None 
0-13 @ 225 hp 50; «189 1,230 54 20,000 eeees | 25 30cal. mg. 6 rockets Dec "48 : | Aug. “50 | Oct. "63 | T-348 is Navy version 
T-4# @ 920 Ib. t. 180) 295 | 1,440] 65 25.000 | . a Dee. "55 | 
E @ 6,000 Ib.t eee 600+) ... | --. }40,000+)1,500+)| 2x 20-mm. cannon, 20,000 Ib. of, Dee. 47 | Sept. 48 | Oct. "51 | June "SO | Also reconnammance vermon IUN-47E, 34 in. longer 
| bomts; GAM-63 Rascal | | | 
@ 10,000 bb.t. ia 600+) . 50,000+| .....]. | Apr. 52 | Mar. ‘51 | June 55 | Aug ‘34 
40-508 @ 3.500 hp. 9,190) 375 | 1,200 | 107 28,000 Scere None Nov. 44) July “45 1947 | Mar. ‘47 
@ 10,000 lb. t 3 | 600+! 35,000+! .. None } Dept. 54 | Aug. "56 | Development based on 707 prototype 
@ 920 Ib.t 317, 390 82 33,000 ee eae . | Oct. "54 | July “54 | Sept. "55 | Sept. 55 
OL. @ 213 hp. 40; 140 | 1,100} 52 18,500 |, a : , | 
0-2 @ 265 hp. 62 | 180 | 1.570! 48 22,350 | "675° | Bombs | Sept. "54 x 
0-53 @ 3,800 hp 30,000 435+) ..... ... 45,000 5,000 16 «x 20-mm. cannon Aug. “46 Aug. ‘47 | Aug. ‘47 | Aug. ‘47 | 
- ecocs Pee viet on ~ee | Nov. "Al. | | Delta wing podded engines 
-P-23 @ 10,000 Ib.t. | 27! M>1 50.000+| 2...) |GAR-98 Falcon missiles Oct. "53 
-P-23 @ 10,000 th.t ‘ , ' aii Mand ccaghsueressenseseeduebe ° Apr. "B4 | Nov. "55 | Ort. "35 
00-09W @ 2 500 hp 1.550 300 1.370 | 92 24,000 cose. | None Sept. 49 T-201) w equivalent lor bombardier-training 
00-99 W @ 2,500 hp 1,550| 312 1.410 | 06 24,500 eeoce 1 aD Mar. ‘54 1952 1054 1os4 | 
00-99W @ 2,500 hp. 1,730) 205 | 1,410 . 124,500 | ..... | None Dec. 54) . : Avionie test bed, 440 airframe 
-A3 @ 3,250 hp 1,730, 366 2,380]. 36,300 2 . | None dk) eae v4 
00-(" B16 @ 2,400 bp 1.730) 314 1,220 © wea . None June "34 ye June '54| Equivalent to comm. 340 Convair-Laner 
00-103W @ 2,500 hp. | 1.730) 310 |. ot RR fe None Dec. "55 * | July '50| Dee. "55 
@ 15,000 Ib.t os eS andi ose I ausose Douglas Ding-Dong missile; : no eoosend ; 
| nuclear warhead . 
-10 @ 5,500 hp een Fee Peery: « | eccee | None Apr."50 | . Pe Oct. "54 | RSY-1 is 142° 6° long 
00-52W @ 2.500 hp << [Peele Petigd Breeh Revise pe eon 
-11 @ 10,000 ib t 4,650 .. ens ee - | oe.ee | 2% 206-mm. cannon June "54 | Aug. "53 | June "55 | Jan. "55 USAF vermon of original ASD design for Navy 
-11 @ 10,000 Ib t 4,490 . ee am 3 . 2x 20-mm. cannon June ‘564 | May ‘53 | Apr. ‘55 | Mar. 55) RB-66C under development 
60-63A @ 3,800 hp. | 11.058) 304 760 | 106 (22,100 |1,000 | Nene Sept. "50 | Apr. '53 | Feb. ‘53 
be Pe Seay Be tly ieee) eye wee eco fe : ; ; Swept wing turboprop 
-P-3 @ 5,700 eshp. a ee ees Pee eee, pene None ? 1954 1956 | Apr ‘56 
)@ 2,700 hp. . Pe Pee. Oe «  eeenedl eeues 4x 20mm. cannon = . = 
: 650+) ..... |... 45,0004) ..... | 25 20mm. cannon Oct. *52 
4 700+) ..... see I a a) see 1054 : oof ~ ; mallest A-bomb carrier 
M>1 (40,000+) ..... ** -» | Jan. BI]. oe . ° Holds 100 km. claned-<carewt record: 72*.11 mph 
M>I | s | Ape. ‘56 
-85W @ 3,500 hp 2,624; 293 800 84 30.000 (1.110 None Nov. "62 | Jan. "52 |) May "63 Dee. “82 
00-09 W @ 2,500 hp. 1,462) 200 875 | 75 29.000 (1,460 | None Nov. "53 | Oct. "54, Aug. "54| Original design was Chase Aircraft's 
P-* @ 7,200 Th.t. eeece eres oRata ose eeesce eeeee | 45 20-m. cannon ij Jan. "54 aad avers . | Tramer version 34° longer hae 2 seats, 2 cannon 
4 eooce | eeoce OSes coo I eccce Air-to-air muamiles, 4 cannon July "54 PLIP-AP bas GE J-70-wi bes reached 72,000 [ty 
-82 @ 1,525 hm eA ers, Pee eeeee | BOnohuoys Dec, "62 Combines bun ter-killer funcuous 
+82 @ 1,525 hp. sens onens -ee | None Jan. "66 
-R2 @ 1,525 hp > sanae Tl Roane At ie El dtené TL akede Bad $2 ddenecneeebsnensoosce eee 
+76A @ 1,425 bp. FF SF 8" | ere poe Pee None Also Navy UP-1 & Coast Guard UP-10 
] ; | ' goesee Ee . | None 
| st M>l1 60.000 - : cooe | Feb. 64 Ort. ‘64 Feb. "64 Straightwing, very thin section 
35 @ 5,200 Ib.t. 813) 600 | 4,680 | 100 46,0004) 480 | 2x 5Ocal. mg Mar. ‘48 Oct. "47 | Aug. "48 | Sept. 48) Also Navy TV-2, USAF RT-43 
) @ 3.250 hp 7,7 300 oon BO e bocce None | | | se WV-2 w Navy equivalent 
-1 @ 3.750 hp | Shbivte A eeeee hae | Aug. "64 Sept. 62] . Apr 65 Production at Lockheed, Marietta, Ga, 
600 coerce | cecce oe | Dee. “64 | | Jan ‘66, Navy development x 
-32W @& 3,500 bp. + | | . - | eesee | 6% 20-mm. cannon May ‘45 | Apr. "64 . | Halds non-stop record (11,256 om 
3,400 Ibb.t 300 22,000 | ..... aa 7 
P-12A @ 5,500 hp. 8.770 450 | 3,380 | 104 38,500 | ...., None Sept. "64 a YO-121F has PaW T3424 @ 6.700 eohp 
-6 @ 7,200 Ib.t | . | 600+) .. ote HONOS cccee 8x SO~al. me. or 4 « 20 mm. wee | Aug. “63 . | B-BTA was test vehicle HUD-67 i recco, 1-670 io 
| | cannon, bombs, and rockets transition tramer. 14-671) and b are developmenta 
32W @ 3,400 bp. 2,815 250 | .. me ye -» | Aug "63| ....... | June ‘64 
10,000 tb.t wo+! . 40 ,000+/ ..... Mines | aa " 1058 Camera pod mounts in bomb bay m PR version 
P-13 @ 10,000 bb.t. 7 | of hence eee ~ 5 dente Atomic stores, GAR-OS mamiles Sept. ‘64 | Sept. "62 | . dept. "64 Also KE-IO1A and F-10118 2-place 
2 @ 9,500 Ib.t | | . | 42 20-mm. cannon; rockets oe Apr ‘65 
650+) ..... | ... 45,0004) 500 24x 2.76-m. rockets Dee. 49} . «> | Mar. 62 ° 
SDD e804) 255 | IIS [asl0004+! 800+) 6 x. 80-cal. mg, 16 x Bin HVAR eect 
ee eae 630+) ..... --» 45,0004 1,150 | 45 20-mm. M99 cannon | Ape. "63 oa . | dept. 63 } 
33@ 5000 t =|... 650+) ..... |... 45,0004) 500+) 45 20mm M39 cannon | July "64 : 
7 @ W000. |... 822 avees --. (50,000+) 500+ 2mm. cannon May ‘63 Mid-1963 Sept ‘54 » 
® 10,000 + Ibt ay: a2 ind ... (50,0004) 500+!) 4% 20-mm. M49 cannon Jan. "4 -. |Mid- 1966 y 
»-21 10,000 + Ib.t. ele 822 dacs 50,0004) 500+ 2% 20mm M39 cannon Aug. 86) . om Me we 
4,400 Ib.t ele Eee me 7)! Pee | 
= as - aan ‘ | wt , + | Redesignated from F-100B 
@ 1,424 hp pia 346 3,830 | ... |37,000 490+!) B0-cal. mg . 2 25-m rockets | Sept. "66 | Sept. 64) . 
7,200 Ib.t aac ... 45,000 500+ 4% 20-mm. cannon i July ‘63 | x | 
4 @ 7,800 Ib.t .. | O+ 45,000 + 4x 20min. cannon Oct. "BA 
Se 6S eS ee packed - | Convertible to fighter 
5 | oh GON cccce f ccc PE OT cssee 104 « 2.75-in. rockets Oct. "61 | Ape. ‘BL | Apr. "63 Jan. 63) Armament in wingtip pods 
TR sscebebrewss canal anak | | satan fh weawe | 4222.76. rockets, 6 1 GARGS : ~ | 
600+ pve a cf 
3 @ 7,200 Ib.t ‘bade 650+ ..... ... }45,000+ 1,000 6% SOcal. mg. 24% 6" rockets | June ‘BO Ape. ‘61 Mar ‘63° Now ‘62 
3 @ 7,200 Ib.t 650 + | - |45,000+ 1,000 | 4x SOcal mg Feb. ‘52, Ape. ‘61 | May ‘54 Sept. ‘63 
| @& 5,850 exh; ie «+. |40,000-+| | - | duly "66 ‘ 
15,000 Ibt pers veoaet pamael, bescy pen, Seamege | 7, 
b 10,000 Ib.t M>l ° ove eoocee | cccce . Ot BS . 
OOOW @2500bp. | 1,514 200 oo 8 ene Eh earns oD econe None Nov "64 Ape ‘56 - «+ | Boundary dayer control tents 
OVOW @ 2500 hp. | 514 200 | - . a Pa None July "55 Apr. 65) ‘ we | Pantotese Wansport 
MA @ 3500bp. | 2.632 308 a - | None Dec. "66 a ; ve | Houndary-layer contead pantdane transport 
9 @ 920 Ibt 124) 285 | 1,400 63 30,000 276 | None Mar. 66 June 86) ....... 
| 
4 -» 11,020 — Rockets, 4.1 20mm cannon Mar. 55 - : opt. 65 
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3 2 I : f e)|1 7 i 4 t REMARKS 
2 Live. GO4AM-DIA @ 276 hp 156; 206 ae ee eece None oon June '55 me Civilian Acro SHOA 
2 Liye. CAOMWOAING G 400 hp. 223) 200 ee on eee.» | Nome ad Mar.'56 | . . | Civilian Aero 6808 
2 Lye. OAM) @ 295 bp 180) 214 | 1,620) 24,900 | ,. None ; 
2 Live, GROAMATAG @ “40 hp, 134] 240 | 1,450) 67 20,000 |... None . 
1 Con, OF70-15 @ 226 hy 50) he] 1,240 54 20.000 on 2x Wal. mg 6 rockets Dee. '48 Aug. "50 | Oct. "53 | T-34B is Navy version 
1 Con, J00-T- @& 920 It is) 206 1,40 65 25,000 ee Dee. "55 : 
6 GE JA74IE @& 6.000 tht eee Or! ... 40,000 + 1,600+)| 2x 20-mrm. cannon; 20,000 Ib. of Dee. ‘47 | Sept. "48 | Oct. “61 | June "50 | Also reconnammance vermon K-47E, 34 in. longer 
bombs; GAM-#3 Raseal 
& PAW J57 @& 10.000 tht J 600 + 50 ,000+) . : Apr. 52 | Mar. ‘51 | June "55 | Aug. ‘54 
4 PAW 14560. 641 3.600 hp, 9,190 475 1,200 | 107 (24,000 None Nov. 44| July 45] 1947 | Mar. '47 ‘ 
4VAW JST @ WKH t 600 + 45,000 + None Bept. "54 ? Aug. "56 Development based on 707 prototype 
2 Con. J00 @ 920 It 317, 300 82 43,000 ekes- i Mawioebiesibehess saneurauied Oct. "54 | July '54 | Sept. "55 | Sept. '55 
i Con OTOL, @ 213 bp 0 1” ! 52 18,00 i ee ‘ — | 
1 Con O470-2 @ 266 hy 52 |_ 1m 1,476 45 22,450 575 Bomta Sept. "54 | : ron 
6 PAW 1440055 @ 3.500 bp. ny 000 454+ 45,000 5,000 16 x 20mm. cannon Aug. ‘46 | Aug. "47 | Aug. "47 | Aug. ‘47 
4b 70h! eeees [1,000 ; see | Nov “66 | a otvnnt Delta wing podded engines 
1 VaW 557-123 @& 10.000 thet cases | M>i 0) 000+) .. GAR-98 Faleon miniles Oct. *63 7 . 
1 PAW J67-7-25 @ 10.000 ht a og Oe Peer ora oe . "BA | Nov. 55 | Oct. * 
2 PAW HROO-0UW @ 2 500 hp 1,550 400 1,370 | 92 24,000 eve None Sept. 49) . k ~ P T-29D ws equivalent for bombardier-training 
2VAaW R2R0O-49W @ 2.500 hp 1,590) 412 1.410 06 24,500 ee None Mar. ‘54 | 1952 1954 1954 , 
2 PAW 2800 GOW @ 2.500 hp 1,790; 205 1.410 124,000 |... None Dee. "54! . - 5 Avionic test bed; 340 airframe 
2AM YTS-AS @& 4.250 hy 1.74%) 366 2.480 36, 300 mete None - 4 , ae ° 1954 , = . : 
2 PAW K2K00-CTS16 @ 2.400 bp 1.7%) 414 1,22 a6)... nes None June 54) . an June "54 | Equivalent to comm. 340 Convair-Laner 
/ PAW 12800-105W @ 2.500 hp 1.7%) 310 ° GD F cosces oo None Dec. "55 | ..... oe July "BO | Dec. '85 
1 P&aW J75 @ 15,000 lit os ind i ae ve | coerce | eeeee | Douglas Ding-Dong migsile; | ....... | 2.2.0. oh oxesess 
nur reutend = 
4 All THOA-10 @ 5.500 hp , | 350+ és eeese one Apr. "50 ce | eeeecee | Oct. 54 | RSY-I is 142’ 6° long 
PAW K2800-52W @ 2.500 hp 1.7%) . ‘ : , heouh 
2 All J7L-A-L1 @ 10,000 tht 4,650 y 2 x 20-mm, cannon June '54| Aug. "53 | June "55 | Jan. ‘55 | USAF version of ae A3D demgn for Navy 
2A J7TLATE@® 10.000 ht 4.490. F : 2x 26mm. cannon dune "54 | May ‘53 | Ape. "56 | Mar ‘55 | RB-66C under development 
4 AW HAS0O-65A @& 3.800 hp. i! on jot 760 | 106 22,100 [1,000 None Sept. "50 | Apr. ‘563 | Feb. '53 | . : hii 
ee e* ee ° oh os 6s ee revcescesceeenenes eee . . ° ° Swept wing pOpro) 
4VAW TH-P-3 & 5.700 eshp. 16,000 .. 6 “a . None 1954 1956 | Apr. "56 
We 1450 & 2,700 hp aay Pas we 4x 206-mm. cannon P P ov . oe 
2VAW JS7 660+) ..... --. 45,000+) .. 2 « 20mm. cannon ne. See ssewas o F eauene a eat A-homt 
1 Wr J65W4 700+) . pant oe coe 1954 oh asesse . Smallest A-bomb carrier ? 
iVvaw 157 Mol € rs |40.000+ a . | Jan. °51 ¢ Mdina Holds 100 km. closed-circuit record: 728.11 mph. 
1 PAW J57 M>l ‘ 3 “| --+ | Ape. °56 i 
Wr 1008S @ 4.500 hp 2,624) 293 800 | 84 (30,000 [1.110 | None Nov. "62 | Jan. '52| May '53| Dee. '52| ? , 
2 PAW HoSOO-GOW @ 2,500 hp 1,462) 200 475 | 75 20,000 [1,460 | None Nov. "53 | Oct. "54 | Aug. ‘54 | Original design was Chase Aircraft's 
PVAW JI8T @& 7,200 Tht, a einen ¥ oa ° Be z F . | 4% 206mm. cannen re eS es SS ee Trainer version 34° longer has 2 seats, 2 cannon 
1Wr JO6W 4H a 2 ‘ eescce | eeeee | Ait-to-air missiles; 4 cannon July "54 PLUF-IF has GE J-70-wl has reached 72,000 [ty 
2 We HINO! @ 1525 bo an ‘ aon " cee | Bonobuoys Dee. "62 »» | Combines bunter-killer functions 
>We HISVO8 @& J 525 hp. ny Sse ie). en Bee «» | None Jan. * eeccece 
!We KISZO-82 @ 1.5245 bp . pacden E esade B pixsacssetcetsceeseeeenie ooh svsenes 
/ Wr RIKZO-764 @ 1425 bp 1,275) 275 | 1,400 a ON Paige None sesecee | Also Navy UF-1 & Coast Guard UP-1G 
2We Kiv20 | ; of ccces | aD wee 
Pik J704bbeS Bi , | Mol < 60 000 - “ fs ee | Feb. "64 Oct. 64 | Feb 5 Straightwing, very thin section 
1AM J83-A-35 @ 5,200 Tht 413) 600 | 4,680 | 100 46,0004] 480 | 2% 60-cal. mg. Mar wie 47 | Aug. 48 | Sept be Abe Ly sve 2, we ~~ “33 
4 Wr 1450 Ge 3.250 hyp 7,750 300 sane ale s Eectes.k ae ‘rienebe is Navy equivalen - 
1 All : MAL @ 3.750 hp : yr ersee | None Aug K+ Sept. 62] ..... ee ad ko ey woe Ne aa Marietta, Ga. 
PAN JAS Sede e prkagesvnnapsonapevoeseds coe : . | Jan Navy deve . 
2 Wer AS50320 @& 3,500 bp. + » | eeeee | 6 20mm. cannon May hed | Apr. "64 . | Holds non-stop reeord (11,236 mi.) 
DWe J34@ 4.400 It 400 22,000 reese * oo | evceees ieee ih a 
PAW THEE IZA @ 5,500 hp 4.770 450 | 3,300 | 104 34,500 . | None Sept. 54 | ~ | YC-121F has PAW T34-P-4 @ 6,700 enhp. 
2Wr JO6 WS & 7,700 It | 600 + . 45,0004) ..... 8x SO~<cal. mg. or 4x 20 mm, eee ~» | Aug. 63) .. | B-B7A was test vehicle’ RB-87 is receo; B-67C is 
| cannon, bombs, and rockets - transition trainer. 5-67D and E are developments. 
2 We 150 WW & 3,400 bp. 2,815 2% eecee -» | Aug "63/ ..... «+ | June "64 | . 
4 All JT) @e 10.000 tht 600 + }40,000+| .. Mines ‘ vee | 1965 | Camera pod mounts in bomb bay in PR version 
2 PAW 157-71 @ 10,000 bt e i oy ppnuse EB ubass Atomic stores, GAR-OS miniles Sept. '64 | Sept. '62 « | dept ‘Bt “Also RF-101A and F-10168 2-place 
LAU JTLAL @ Ofoo thet ‘ , . ° | 4« 26mm. cannon, rockets | te a Ap ‘65 | 
PCB JATAGE LT @ 5.200 tht 650 + é : 45,000+| 600 24% 2.76-m. rockets | Dee. 49]. . | Mar. ‘2 - 
PGb SUPE 27 Ge 5800 That 650 +) 45,000+) 500+ 6% BOcal me, 16% bm IVAR cee baa ; 
14) JTS 6.40 + | 45,000+ 1,150 | 4.x 20-mm. M49 cannon Apr ol oath ~. | Sept. 63 
1h DATE a8 @& 5.000 that 650 + | eee (45,0004) 5004+) 45 20m M39 cannon July “= 
1 PAW JST-17 @& 10,000 tht m22 . 10,000+) 500+) 20-m. cannon May 3 Mid- 1963 ou ‘ss | ‘ 
1 PAW J57 @& 10.000 + Ihe K22 150,000-+) 500+) 4% 20-1mm, M39 cannon Jan. ‘66 . |Mid-1966 oe 
1 VaW 557-721 10,000 4 bt 72 50,000+) 500+ 2% 20mm M39 cannon Aug. 56 ee tO : oda 
1 We J44 @ 4,400 tht 460 75 eee } Red ted f F-100B 
: . | . 0G@ f oocssce | covenss. B Oeeee eo | ccese oe | pesigna rom F- 
1 We HIN20 G) 1.42% hp 346 3,830 37 000 430+) BO-cal. mg. 2.250. rockets Sept L Sept. GEE cmncte ‘ wee 
1 We J65 @ 7,200 ht 45,000 KOO+ 4% 20-mm. cannon | July 4 | e h aniewe ° nA 
1 We J65W4 @& 7.800 It 600 + 45,000 + 4 20-mm. cannon | Oet . ‘ Re a 
= -¢ MaDe I % a | | p | Convertible to fighter 
PAN JMS ASS cee | OOF] . (52,0004) ..... | 104 « 2. 75-m. rockets Oct. "61 | Apr. "61 | Ape. "63 Jan. ‘63 | Armament in wingtip pods 
2 All JSK-ASS ove | » BE ecees | 424 2.750. rockets, 61 GARGS | +o roe oa 
~ | 600+ a ’ - ; 
1 We JO5W.4 @ 7.200 thet . 650+ ... 45,000-+ 1,000 6% BOcal. mg: 24% 5° rockets | June "SO Apr. ‘61 |) Mar. "63 Nov ‘82 
1 Wr J65 W3 Ge 7,200 tht . | 650+] eee (45,000+ 1,000 | 4x 50-cal. ing | Feb ‘62 Apr. "61 | May "64 | Sept. 63 
PAU THA} @& 5.850 cohp ‘ Ps ees (40,0004 -+« | duly "65 ee ° cee 
1 We J87 @& 15.000 Iht | os : +e a — oe | eee 
1 VAW J57 @& 10.000 ht - . oe «+ | Oct. "6B coe coe as 
2 PAW ReSOOGOW @ : Md hip 1414 200 “| - axeoee ene be _ - hs seees —e a ee anya me testa 
PVAW KesOOWUW Ge 2 Sobdbp. | Lott 200 » A oteeen oe None uly * Apr. * 6060 eee ‘antobese transpor 
PAW HASSO SOA Ge 1 Moo hy } 2.482 Sos : ‘ -- | None Dee. "56 ° ‘ 200 | wee | Boundary-layer control-pantobase transport 
ion JO0-1-9 @ 920 tht NS 285 | «1,400 | 63 30,000 | 27 "a None Mar. 66 June "66 eee ; oe | 
| | 
1VaW J57-P4 1,020 Rockets, 4.4 20mm cannon Mar. "55 oo.) éatar . | Sept. 5S 





















USSR Military Aircraft 











j «e|¢ 
i ielait 
; J 














FIRST-LINE AIRCRAFT 
STRATEGIC BOMBERS 





Tu-? 
Tu-16 


TACTICAL BOMBERS 11-28 


ll-? 
Tu-l4 






nantes ca 











HELICOPTERS 







TRANSPORTS ————~CAn -2 









SUPPORT AIRCRAFT 
BOMBERS» 1-10 













Tu-? 






Tu-2 






FIGHTERS La-7 













TRANSPORTS Li 








TRAINERS U-11-2s 










Yak-12M 





Ka-10 
Po-2 
GST 
MDR4 


MISCELLANEOUS 























Bison 170 | 140 “250,000 4x 
Bear 180) «150 | 330,000 4x 
Badger 100 105 | 150,000 2x 
Heagle 3 Os 62 2s 
Blow lamp ose 2% 
Bosun 3 70 65 50,000 25 
3 | o Bees : 2x 
Faceplate 1 33 50 Ix 
Farmer 1 27,000 2x 
Fish bed A Des Pe peers 
Fishbed Bb Bea BRA pec 
Fish pot E Bisse Blase Bibeeune 
Plashlight A 40 2x 
Flashlight B 40 55 | 30,000 2x 
Flashlight ( 2 40, 55 | 30,000 2x 
Fresco l 33 7 15,000' Ix 
Fagot i 33) 36 11,268) Ix 
Hare 4 45.5 | 4,938 ; Ix 
Hound 2 ye |} 12,015) 1x 
Horse 4 6) 75 | 635,000) 2x 
4 47'| 39 5,180 
Colt 2 8635 11,000 1 x 
Camp 77,1600) 2 
ae 4x 
Coach 2-5 104 70 38,000) 2x 
Crate 2-5 104 70) 36,400) 2x 
Crate 
4x 
Camel 3 114121 120,152 2 
Madge 10s 51,600 2a 
Keast 2 45 WO Ix 


But her 3 


Bull 6s 141 tt] 
HKarge Is5 145 
Bat 5 ‘19 453 
Fin 1 323 28 5 
Fritz j 314 204 
Fang 1 $25 284 
Fanta)! 1 47 “0 
Fargo 1 44 $3 
Feather 1 40 2s 
Flora 1 40 20 
1 $1 24 

Cab 2 45 “4 
Cart 4 14) 119 
131 SI 

2 72 iw 

Cork 2 “6 4 
; os “2 

Mascot 3 6s 62 
Midget 2 se 
Buck 4 5" 4) 
M vom 2 $1 2 
Magnet 2 0 2s 
Max 2 45 2 
Mink 2 ‘4 24 
( reek 4 $y “) 


Mule 2 47 27 
Moy i4 iu4 64 
Mug 5 it “4 








4 
210,000 4 


28,224 25 


7,452 I 
5,240 Is 
7,700 Is 
x 
14.000 24 
is 
i 
4.45 In 
2s 
4% 
OK 45 
Zn 
14. 2s 
zn 


40m is 

ia 
2.4%) 1s 
2.075 Is 
26%) If 





Lulko \y 
12,000 eshp. tp 
Lulko 


RD45 t) @ 5,000 Ib.t 
axial tj 


VKI t) @ 5,000 Ibe 
axial t) 


axial tj 
axial t). @ 10,000 Iht 


axial tj). @ 4,000 Ib.t 
axial tj 

axial t) 

VK2JA tj). @ 6,550 Ibt 


VK2 tj. @ 5,950 Ibt 


A1268 @ 575 hp 
ASh621R @ 1,000 bp 
ASh 828 @ 1,430 bp 


ASb621R @ 1,000 hyp. 
Ku tp. @ 5,100 eshp 
4,000 eahp tp 
AShS2FNV @ 1,850 hp 


AShS2T @ 1,900 bp 


tp 
M-200 tj), @ 14,580 Ibt 
ASh73 @ 2.000 hy 


AM42 @ 2,000 hy 
axial @ 5,000 tht 


ASHA2ZFNV @ 1,550 hp 
tp @ 4,500 hp 


ASHAZPNV @ 1,550 hp 


ASHSZPNV @ 1.550 hp 
ASbS2FNV @ 1.550 hp 


ASHA2FNV @ 1,450 hp 
RD45F @ 5.500 tht 
M004 @ 2,200 Ibt 


M004 @ 2,200 tht 
RDSOO @ 3,500 tht 
VK10650PF @ 1,210 hp 


M62K @ 1,000 hy 
ASHS2PNV @ 1.550 hp 
Ma2ill @ 1,700 hp 
MIID @ 145 hp 

ASh21 @ 75 hyp 
RD45F @ 5.000 thet 


RD45F @& 5,000 ht 
VK2 @ 5.9% Ibe 
VK1IOS5R @ 1,100 tht 


ASh2! @ 7%) hyp 
M004 @ 2,200 fh, t 
MIIRFI @ 14 bp 
MIIGG @& 110 by 
ALIGN @& 26) hy 


Potawla @ Mi hy 
Mil @ lio hy 

M42R @ 1,000 hy 
Mé2K @ 1,000 hy 


weed. mph 
Service coring ft 





wo 45.0) 2 


x 
570 45.000 25 
I 





610 57 oo 
450 Ss) 000 
wn 5) 000 


1 23-mm 
23127 


4% cannon 
turret & rockets 


oon 2: 23-mm 


700 1,500 2% 37-mm 


105 


>| 51,000 2% 23-mm 
1 37-mm 
653 51,000 2% 23-mm 
1s 37-49m 
130 11.800 None 
None 


137 27,800 None 


252 None 

200 1,000 None 

500 10 000 

200 +045 

sn 4 ‘2-mm 
27 





am) Mm) 25 2mm 
22 127-mm 

474 

$04 ts 20-mm 
2212 7-0m 

20 $« 20-mm 

4m 24 24-mm 

bs) 1s 23-mm 
2« 20-mm 

os 2« 2)-mm 

610 45.000) 

445 ba 2mm 
2212 7-mm 
None 

215 Nowe 

240 23.000 None 

116 Nome 

im 16 000 None 


un 45,000 None 





am) 45.000) 
an Si ian 
40 20 0) 6447 82-0m 
Za 12 /-m 
245 
wis 2s 2)-mm 
in 16.400 None 
122 2.075 None 
5 13.2) None 


‘ 
Nine 


120 Now 


.- 
= 
= 








‘mm 






Comparable to K-52; 70 in service 


Range about 4,000 mi. 


Comparable to Boang K-47 


Natellite production and use 


5S° sweepback 
Torpedo bom ber 
Close -aupport 


Parmer development 


Low -set alab tail, 3,000 in service 


Delta, radome over inlet 
Delta, no radome 
Delta 


Light bomber 
Night fighter 
Mi(}-15 development 


Satellite production and use; 


15,000 minimum built 


Range 400 m! 


Used at North Pole stations 


Holds 2 FAIL records 
M.-1T development 


Holds FAL altitude record 


70-passenger transport 
Used by f 
lines, 3,000 built 


11-12 development /replacement; pro- 


duction « 30/menth 
24-pamenget vermon 
70- passenger transport 
ICAO range 1,085 mi 
Patrol flying boat 


Matellite use 


oleh, Cacch & USSR air- 


Production predecessor of 11-28 








Ruasan copy of Kowng K-20 
Pre-production quantities 
turboprop testbed for Kear 
Polsh and Hed Chinese service 


wna 


Second-lne Hed Chinese fighter 
Kussan trainer, (Chinewe fighter 


Last Hussan paston-eng. fighter 


Type 21, was called LA-17 
First Red twim-jet, now tramer 


Yuk -15 development 
Polsh, Kulgarian service 
Satellite use 


Kussian-bult Douglas ( 


In service with Aeroflot 
11-25 “jet transport 


47 
Development of Tu-4 (Bowng 1-20) 
Was bomber now special duties 
Was Aeroflot feeder, now Polwh 


11-25 developanent. satellite 


Tatelliie use 


Satellite use 


Hokie FAL clased-<oreut records 


‘ onversom Wamnet 


Holle PAL speed records 
Satellite use, tame tramert 
Aur amlralance communi 





Ultra -hght co-asial ‘copte 


Satellite ane 
Kuaman-lailt Consol PH 


Fiying boat 





r 


frevghter ager 


COnvetTmOn 


ine 


me 











Abbreviations: 
AM AA. Mikulin 

An 0. K. Antonov 

a A. D. Shvetsov 


1) Sergei Hyushin 
La Semyon 


Mi Artem Mikoyan 
Mil Mikhail Mii 
| Rotor diameter 









M Motor (Old designation) 








Pe Viadimir Petiyakov 
Po Nikolai Poliakarpov 
Shehe 3%. O. Sheherbakoy 
Su Pavel Sukhoi 
t) Turbojet 
tp Turboprop 
Tu Andre T ev 
UT Uchebnii Trenirovochnii (trainer 
VK OV. Kiimev 
Yak Aleksandr Yakoviev 


VYak-14; Mark 


Gisciosed Mole Mare and Mist 


Other NATO code names given to Russian types 
inciude: Fred, Box and Bank (Bell P-63A, Douglas 
A-20 and North American 6-26 + 
USSR during WW 2; Bob 11-4, Bark 
11-18 four-engine transport ; 
Yak-7 ; Mote 
seaplane similar to Martin Marine ; 


tively, sent to 
1-2); Clam 
Crib (Vak-4); Crow 
MBR.2; Madge 
and the un 
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How Holley’s 

Compressor Governors 

Help New Jets to 
yy? a Supersonic Speeds 


sip ee fT 

‘f “City-savers” Air Force men call them: the J-57- 

powered F-100, F-101, F-102 and Navy F8U, with 

level flight speeds faster than sound. And city-savers 

a they could well be. Certainly their rapid approach 

Ae to the fringe of Mach 2 heralds a new era in the 
progress of jet flight. 


Sharing in the development of this new brood of 
supersonic fighters, Holley engineers, working close- 
ly with Pratt & Whitney Aircraft on the J-57 engine, 
designed the compressor bleed governor. 


This new Holley compressor bleed governor is one 
more example of Holley’s continuing leadership in 
the design, development and manufacture of supe- 
rior engine control systems for both military and 
civilian use 


_——ozz a “3 Sig Tall Rie Leader tn the 
design, development, 


and manufacture 
of avianon fuel 


metering devices. 


Z, 


11955 £. Nine Mile Road — Van Dyke, Michigan 





Aveo Manufacturing Corp. 
Lycoming Division 


Stratford, Conn 


Continental Aviation and 


Engineering Corp. 
Detrot, Muh 


Curtiss-Wright Corp. 
Wright Aeronautical Division 
Wood-Hidge, N. J 


Fairchild Engine and Airplane Corp. 
Fairchild Engine Division 
Deer Park, L.1, NOY 


Generai Electric Co 
Alreraft Gas Turbine Division 
Evendale, 0 


General Motors Corp. 
Allison Division 
Indiana pols, Ind 


United Aircraft Corp 
Pratt & Whitney Aircraft Division 
EB. Hartford, Conn 


Westinghouse Electric Corp. 
Aviation Gas Turbine Division 
Kaneas City, Mo 





J44-R-3 


FT-101F 


Xm 


20K, -24, -26 


Nuclear eng 


J33-A-18A 
J33-A-35 
J33-A-37 


| J71-A-2 


J71-A-11 
TS4-A-1 

501-D13 
O1-DI5 
550 


J4* 
J52 


J57 


| J75 
| T34 


T57 
PTAi-3 


| ST3C-4 


JT4A3 
Nuclear 


JM-WI 


| J34-WI 


| J34-WI 


J46-WE 
JMWE 


XJsi-Wih 


4 


No. compressor stages 


a 


No. turbine stages 


wwNwnH Hw = 


nS 


No. combustors 


SL 


Max. power 


825 shp 


800 ashp 


920 Ib. t 
000 tb. t 
, 250 Ib. t 
280 eahp 
425 eshp 
590 eahp 
550 th. t 
70 th. t 


200 tb. t 
000 Ih. t 


7,800 Ib. t 


000 Ib. t 


7,700 th. t 


000 th. t 


vowhiy 


aw) ib t 
Ww ib t 
Mm ib t 
(Moth t 
LLD 
7!) 
Tbe 


ON) & 


ay | 


> tM) 


» UO) « 


(wm) 
(wm) 
wn 


on 


Specific fuel consumpton at 


ib or 


power, ib. hr 


max 


eshp 


Compression ratio at max 


Ma. envelope diameter, in. 


Dry weight, less tailpipe, Ib 


To power Hell XH-40 
In Kaman HOK 


In Comma, Heech, Temeco trainers 


In Ryan Firebee 


In Bell XH-13, Comma XL-10C 
In Sikorsky XH.30 
Output shaft rpm: 6,000 


Aw pump wn XC-123D,YC-194 


In Martius 1-57A and B, RB-STA 
Afterburner vermon 

In Republe XP -84F 

Afterburner 

In NAA FJ-3, FJ-4 


In Cirumman PUIP-1 


J44-K-3 


halnted aurcraft 


powerplant for in 
an J44-K-20K 


In Ryan Pirebee drone, are for drones 


ausilbary 


other 


of minsiles 


Commetrial variant 


Powets Lackheed F-104A, Convair 
\ HSS, Grumman FIFI 

Nuclear power plant 

High TOW rato 


Turbofan dev by company 


In C-V Regulus 

In Lockheed T-49A, TV.2 

In Martin TM-G1A Matador 
In Me Donnell PSH-2N Demon 
In Douglas HH, Ke 

In Lockheed (140 Hercules 

ol bleetra 


To power Lackh 


Om torent 


verwon oe JTTH 


Commerrial 
piit-compronmer vil vermon a ITO 
plit Mipremer 


p pt amet 


pli t-comproamer 
al 134 


al J&7 


( ommet 
( ommet 


Commetrial J75 


M+ Donnell F2H 
rab 


Powets 
Powers Dough 
Ausshary for Lackheed P2V 


To power NAA T2J 


powerplant 


Powers Chance Vor 

High altitude et 
raft, of gamle 

Kapendable engi 


lrones Amer 








Axial-centrituga! turbo) et 
Axial-centrifugai shaft turbine 
Anialflow turbojet 
Axiai-flow turboprop 
Axiai-flow shaft turbine 


cri 


Centrifugal flow turbo) et 


eshp Equiv. shaft horsepower 


ib. t 
BP By-pass 


Pounds thrust 
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“Now, here, you see, it takes 
all the running you can do, 


to keep in the same place? 


Charles Lutwidge Dodgson and the Red Queen 


Dr. Dopcson would be delighted with a parallel to the to keep ahead of Tomorrow. But certain of America’s 
prophetic environment he devised for his Red Queen and advanced-electronics companies have achieved in their 
Alice in his classic “Through The Looking Glass.” The work a velocity that has borne them beyond hitherto 


advanced-electronics industry is running as fast as possible unexplored frontiers. Litton Industries is among them. 


LITTON INDUSTRIES BEVERLY HILLS, CALIFORNIA 


Plants and Laboratories in California, Maryland, Indiana and New York 


DICITAL COMPUTERS & CONTROLS RADAR & COUNTERMEASURES INERTIAL CUIDANCE SPACE SIMULATION RESEARCH 
MICROWAVE POWER TUBES AUTOMATIC DATA PROCESSING SERVOMECHANISMS PRECISION COMPONENTS & TRANSFORMERS 


230 





U.S. Commercial Transports 





Aircraft General Data 


] 


. 707-120 Jet Stratoliner 
707 -220 Jet Stratoliner 
707-320 Intercontinental 
707 -420 Intercontinental 
Convair Division 340 Convair-Laner 
General Dynamics 440 Metropolitan 
Corp. KAO 


Douglas Aircraft DC-4A Liftmaster 
Co., Inc. DC-4B (domestic vermon 

DC-6B (overwater version) 
DC-7 (domestic version 
DC-7B  (overwater version 
DC-7C Seven Seas 
DC. (domestic 
DC. (domestic 
pC. (intercontinental 
De. (intercontinental 


10494) Super Constellation 5 
10491) Super Constellation 5 
1649A Super Constellation 5 
ha) Electra 3 


Oo 
100 
500 


Soo 
70 
ox 
7” 
7 
iw 
So 
10 
i” 
iw 


4P4&W JT3-P 
4Paw JTA 

4PaWw JT-4 

4 Rolls Royce Conway 


2 P&W R28004°H-16 
2 P&aW R28004°R-.17 
1GE CI906-1 


1 P&aW R2880-4H-17 

4 PAW R28004 K-16 

1 P&aW R28004°H-17 

Wr O72TCIRDAS 

4Wr O7T2ZTCIRDAS 

4 Wr ORATCISEAS 

{Paw JT -4 545 
1PaW ITH MS 
1PaW JT-4A-3 505 
1 Rolls-Royce Conway 5x2 


1 We 872TCISDAS $70 335 
4 Wr a72TCIRDAS 170 335 
4 Wer OSNTOCISEA? 77 380 
4 All SO1-1015 448 407 


11 
Ol 
Ol 
101 


220 
iw 
ih) 


445 
ne 
494 
iis 
525 
OT 


Aw 
aw 
SM) 


000+ 165,000 130 
iw’ 10" 144" 


ooo 175 
1.0004 ooo + 100 
4.0004 Ooo + 190 


4.475 1,200 Pal) 7,000 
5,000 4.010 2,752 41 100 
6.220 5.030 3.400 ) 178 Soo 


100 5.180 5 000 51 107 000 
60 4.005 3.720 55 357 100.000 
hoo 1h 5 000 5s 107 OO 
1,060 5.800 4.40 “4 122,200 
0 5 870 5.120 #8 075 126,000 
soo wo 6.010 i2 ooo 
ww ono 6 000 110 7282 000 
20 6 A805 800 (2 7 
7) 8. 900 4.470 ? r 7 ‘wn 
oo 6 800 Wy 287 MD 


5.250 5. 580 73.016 157 500 «(118 

5.200 5 Sen ooo 107 Soo 

4.080 6. 10 SA4 156 000 124 
»Tw ooo 1h 000 wh 


LL 
O00 
oon 


1 


‘iO 
an 


Ooo 
oo 
Goo 
an 
fn) 
Lt 


on 


oun 
‘ho 


14l 
iat 


105 
108 
Pa 


17 
7 
WwW 
7 
ily 
r 


10” 134 


"146 





Abbreviations 
P&W Pratt & Whitney Aircraft 
Wr Wright Aeronautica’ Division 
All Allison Division, GMC. 





Fontnotes 
Figure is sea level rate of clinh 
Includes two cabin attendants 





Lighter-Than-Air Craft 





] 


Goodyear Aircraft Corporation ZMG-4 
Zawu 
ZPG-2 
ZPG-2W 
ZAG-3W 
7Z123,000 ("L.” bn terpru 


Primary m'ssion 


AsW 
ASW 
AnW 
ALW 
AEW 
Advertusng and Faliry 


Research 


7Wr kh 
zWrtt 
Wr 


un 
un 
Vil 


H 


2PAW HiM0 @ 0 hy 


i@ 
i@ 


mw hy 
Two) 


t@ hy 


2Wr KIik2 he 


M ar 


oral, € 





Abbreviations 
AEW Airborne Early Warning 
ASW Ant:-Submarine Warfare 





PEW Pratt & Whitney Aircraft 
Wr Wright Aeronautical Division 














1,504 2, : 1 Con. Artouste I 10,100 % Derated engine 

H-13G v 5” 4 = 360 | AM 6V4-200-32 8.600 247 
H-13H 2) 430 7 v 5° 4 | 350 | Lye. VO435 . 15,700 251 Derated engine 

q ¥ 3° ; 2,350 | AM 6V4-2004°32 ‘ 9,900 219 
HUI-1 4 ’ ; iw 4 1 Lye. VO435 . 16,900 194 Derated engine 
HsL-1 6’ eV 770 147 4° | P&W R2800-60 J ; Twin-tandem rotors 
XV-3 werwe is 1 PAW RORS Convertiplane 
Xil-40 5 | soo 470° 570" «11 1" 5, 5, 1 Lye. XT63 ¢ 202 Derated engine 


| | | 
/XH-13F vavries 


Bensen Aircraft Corp. ‘| 0 werwao wo ’ 1 Nel. HO 100 
mwrwerivyr ’ None 
mwrwer 0 395 None 
wowrwer 7H None 
wDwrwr Fi ’ 1 Nel. HSO 4071/81 


Brantly Heticopter Corp y 3) 23 8° 2 7") 6 0r ; 1 Lye. VO360 | 170 110/81 
Cessna Aircraft Co. ‘H- 400 38 0" 42 6" j ’ 1 Con. PRO470 260 122/5.L ’ 290 


Convertawings, Inc | 0 | 1v 5° 38 0” 9 2 Con. C90-12F 90 Four-rotor convert- 
| plane 


iF 400 1” 0 bw 0" 4.387 § ,200 1 Lye. BOSRO-AIB 400 76 1,000 350 
11,400 487 0" SR’ 9” ; 200 | Lye. SO580-A1B 400 105, 1.000 340 
1,800 4° 0° 58’ 9° 3,136 5,200 i Lye. SO580-A1B | 400 105/1,000 +80 


Doman Helicopters, inc. |1.Z5-1 7 
|L.Z5-2 7 
| Det 7 
(rane competition 


Pletiner Alvereht Corp. |226 100,000 Jet turbine 
Glenview Metal Products Co. in 8 0 a8 7" | 7’ f i Lye. 0200-D2 | 140118 220 
Goodyear Alveraft Corp [400K ! 1 JN RDHE | 38 OSL 80 Prototype only 
Gyrodyne Co. of Amer., inc. locas XRON-1 0 18 0" 1 Nel | 49 j 


Hiller Helicopters UH-12C) | H-2a¢ vo w 6 7 : 1 AM 6V4-200-'35 200 84s I 120 
UH-12D (H-24aD Y we 7 ‘ 1 Lye. VO435 250 91 /s.1 188 
HJ-1 H-32 Vw?” 2H. 8SRI2B 1 68/81 , 32 Ramjet power 
XROE! Oo wo | 7! 1 Nel. H50 } 42 Rotorcy cle 
Platform yr wer 2 Nel. HOO 42 Testhed 


Hughes Aircraft Div. |280 | 28/ 0° 28 3° Y ! I Lye. O340-AIA | 170 95/8.L 7 170 


J 

Kaman Aircraft Corp. |\K-240 |HTK-1 | woae 3,000 i Lye. O498K1 =| 250 86/8. 500 120 
K-10 y wverae , q 2 Boring 502-2 190 Development project 
K-5 : | an 0” a” 0" : , 500 | Boeing 502-2 190 Development project 
K-400 HOK-1 2. 2 |2,000 47° 0" 34 2” ; ' 800 1 P&W R1340-48 600 110/8.000 12 220 


0 2 RMI rockets 16 Research vehicle 
0 1 Jac. R755 B and Flying test bed 
2 Lye. 0200-D2 


McDonnell Aircraft Corp y f. ’ , 1 Con. RO7S-19, 550 Convertiplane 
3 pressure jets 


Nagler Helicopter Co., Inc 0 w 3” 7 1 Mc 4318 70 00'S] Test vehicle; co-axial 


Omega Aircraft Co 4 1,000 39° 0" 30 3,050 500 2 AM GA-335 210 1038 ' 175 Prototype in test 
Rotor Craft Corp 0 504+ 18 7 180 RC RI 25' 80 2 30 Rocket power 


Sikorsky Aircraft Div. 5-5" H-19A 10.1, 700 53° 0" 62° 7 4,988 7.2 7,200 1 P&aW R1340 600 101 2.2 405 Also H-19C, HO4>-1 
HRS-1 &-2 


H-198 2 102,100 59° 0° 62'7 5.188 900 | Wr. R1300-3 700 110 1 308 Aleo H-19D, HU48-2 
HO48-3, HRS-3 
HR2s-1 7?’ 0" #2 7 2 P&W R2800-50 900 Sas hee OR 
— oso 60’ 7 ; 1 Wr. R1820-84 525 000 384 Also Navy H&>-! 
XH-390 2 00 35° 0" 41 ( 4 1 Con. Artouste II 425 500 288 Holde speed (156 mph 
and altitude recor 
24,500 ft 


Transcendental Aircraft Corp. j 17° 0" 1 Lye. GO-290 Convertiplane test 
Verto! Aircraft Corp. HUP-.2 f 500 35’ 0" 56’ 11" 13° 2” 5.750 6,100 1 Con. RO75-46 4190 
H-25A ! 500 35’ 0" 56’ 11" 12 6" 5,750 6,100 1 Con. RO75-46 7 490 Also Navy HUP-3 
HUP-4 1 Wr. R1300-3 
H-21A 440" 86 4" «16 0" 11,200 14,500 1 Wr. R1820-103 { 450 Power limited by 
transmiasion 
H-21B “Or 86' 4" «16° 0" 13,300 15,000 | Wr. R1820-103 , 400 
H-21C 500 44° 0 4" 1 OF" 13,300 15,000 1 Wr. R1820-103 4100 
YH-16 ’ 82’ 0” 134 0° 31' 0° 30, 000 2 PaW R2180 ‘ YH-16A has T38s 





Engine abbreviations: JN Johnson Motors 
AM Aircooled Motors (Franklin) Lye. Lycoming Division 
Con. Continental Motors Corp. McC McCulloch Motors 
H. Hiller Nel. Nelson 
Jac. Jacobs Aircraft Engine Co. Paw Pratt & Whitney Aircraft 











AVIATION WEEK, February 25, 1957 








Acme A-I 


Aerocar, inc. Aerocar 
Longnew, Wash 

Aero Design & Eng’g. Co.|560A/1-268 
Bethany, Okla HC) 560A 


680 Super ‘L-26C 


Aero-Flight Aircraft Corp |>treak-165 
Long Beach, Calif 


Baumann Aircraft Corp. | iirigadier 1-200 
No. Hollywood, Calif 


Bee Aviation Associates,| Wee Kee 
Ine. Honey Beer 
San lnrego, Calif dueen Hee 


Beech Aircraft Corp Super 18 (E188 
Wichita |, Kan tonanza H35 
Pwm Bonanza 

150 


£50 
Pravel Air 05 
Call Air A-1 (Ag 
ifton, Wy 


Cessna Aircraft Co. 
Wichita, Kan 


Champion Aircraft Champion 
St. Paul, Minn 


Colonial Aircraft Corp skimmer 
Sanford, M+ 

Fairchild Aircraft Div M-185 
Hagerstown, Md F-27 Friendship 





Fletcher Aviation | Defender 


Rosemead, Cali / |! tility 


Florida Flight Eng’g. Corp.) Mid-Jet WT-1 
| 


Miami 44, Fla 


Goodyear Aircraft Corp IGAz2 A Drake 
Helio Aircraft Corp }Courier 


Norwood Ma Strato Courver 


Larson Aere Develop't. ||)-1 


Concord, Calif F-12 


Monocoupe Aircraft Meteor Mk. 2 
Welbourn, Fla 


Mooney Aircraft, inc Mark 2 
Kerrnlle, Tex | 


Northern Aircraft, inc 


Piper Aircraft Corp 


ISA 
Lock Hawn, Pa 1s 
! 


“ihe” 
s OR” 

2 Tr-Pacer 
23 Apa he 
24 Comanche 


25 


Snow 


Stits Aircraft Flut-K-Hug 
Riverade, Calif “ky ‘oupe 


Streak-Aero Corp Streak 225 
Hollydale, Calif 


Taylorcraft, Inc Zephyr 
Conway, Pa Topper 
Sealurd 


Transiand Company Ag-2 


Torrance, Calif 


Trecker Aircraft Corp Royal Gull 
Milwaukee 14, Wi Super Gull 200 


5501 Con 420-M @ 1 


0501 Lye 0320 @ 143 


Ono.2 (i) 480-11 


200 Ib ; oO 150.000 


hp 23 | WO «6-25 000 Flymg auto 


A @ 275 hp i 


Ly 
000)2 Lye. GO 480-C 16 @ 205 hp 
7, 000)2 Lye Gao is ALA4+ Ge 3Whp 


605)1 AM @ 145 hy 


050) 2 Con. CL4IS-2117 @ 


4101 Kiek. 045-55 @ 
M0) 1 (on. A65 @ 65 b 
soit 0320 @ 10 


WO) 2 PAW ROSS-ANIA 
2.001 Con OF1700 @ 2 


,300)2 


000)2 Lye. O960 @& 180 


mH 145 hp 


wW hp 24 Prone palot 
» 

hp 

Kh @& 450 hp 

W hyp 


Lye. GO 480 @ 295 hp 
OO00)2 Lye GOI ALAS @ 340 hp 
I 


hp 


150} 1 « 0320-A2A @ 150 hp 


| 

| 
65011 Con. OAT0-4. @ 2 
‘5011 Con. OF70-K @ 2 


WO hy 
Dw hp 


600)2 Con O470-M @ 240 hp 


, 20041 m OD00-A @ 


15 hp 


(04 Con. GSO 526-4 @ 350 hp 


Wii Con COOL? @ Oo 
wit 0320 @ 1% 


ther J @ 2 08 
§20)2 CR Dart 506 @ 


phy 
hy , ) Amph 


plh* } 0) Or GE Jah 


oo ‘ Purteprog 


917'1 Con R225 @& 20 hy 


1 SO Con OOF @ 


OH) 1 r Pale @ 30 


moult (HO 


hy 


ter, 200) hy 


ooo 1! (800 ALAS 340 hy 


ym (85 Ge 85) 


(20 @ 1% 
Mit 0320 @ 1% 


7001 Con OF7OK @ 2 


»aTO11 420 @ 1% 
wil (320 @ 1% 
SWI Con (OO &@ Wh 
Le | 420 1% 
MO live OF20 @ 10 
il (00 a ID 


{Mi ts RA70 @ 


hy 


WO) hy 


hy 

hy WwW Three made 

hy " f 14 400 Three whe 

hy VN) Alen 26-1 
Agr tewthad 


Wm) Agr 


O41 1 Con @ 65 to W hy 


Mi Con @ 65 te Wh 


W511 (445-Al @ 


>» 71 Con (4705 @ 2 
7M 1 Con 0470) @& 22 
000 1 Con O4705 & 22 


15 
Agrwultural duties 
hy f 7 14.900 Float plane 


000 1 PAW ROMS @ 150 hy 12 7 25 1) Farm & forest duties 


1,000 2 Lye GOtDHIB 


& 20 hy Am jhitnan 
P 


1.100 2 Live GSOWD-ALAG OG 3M hy 2 125 Supercharged engine 





Abbreviations 
AM Aircooled Motors 
Con Continental Motors Corp 
Fair Fairchild 
Kiek K ek haefer 


Lycoming Division 
Pratt & Whitney Aircraft 
Rotie- Royce 


urbomeca 
Approximate 


Note 
All data were supplied by the manufacturers Prices 
and other os may be subject to change in 
particular, C. field | figures appear to be in 
some cases only rolling Tietances on the ground 











when isa 


jet engine 


RARE 
MEDIUM 


AVIEN’S | TTR | keeps hot jets “hot”...and safe 


You may be able to plot a jet engine's overheat limits 
accurately enough on paper .. . but what actually happens 
in flight? When is the serviceability range exceeded? When 
does overhaul... or replacement . . . become a must? The 
wrong answers can mean a lost engine, plane .. . and crew. 

Getting the right answers every time is the job of TTR 
.. « Avien's Time-Temperature Recorder for jet engines. 
Providing both panel indication of operating temperature, 
plus a visual record of engine overheat time, it tells pilot 

. and ground crew . . . exactly when engines approach 
the dangerous “overdone” region. The result is improved 
flight safety at high thrust operation, plus simplified main- 
tenance and reduced aircraft down time. 

A product of Avien’s unsurpassed experience in design- 
ing and manufacturing engine temperature instrumenta- 


Typical TTR (Time-Temperature Recorder) 
for jet fighter records length of time engine has 
exceeded any one, or any combination, 

of five critical temperatures. Using existing 


tion for high performance aircraft, the TTR system is 
equally applicable to turbo-jet and turbo-prop engines. 
Employing Avien's servo-driven, self-balancing gaging 
design, it monitors critical temperatures within +0.5%, 
detects and logs as little as one second of overheat. De- 
signed to meet the specialized requirements of today’s . . . 
and tomorrow’s . . . aircraft, it can monitor a single tem- 
perature limit, a multiple group, or any range of engine 
temperatures. 

Now specified by the USAF for all F86D “Sabrejets,” 
the TTR system brings to both military and commercial 
flight a precision tool for resolving the conflicting require- 
ments of high efficiency and maximum flight safety. Per- 
haps it can help you solve a tough engine temperature 
problem. For more information, write Sales Engineering 


Department. 
: DPrvien 


aircraft thermocouple harness, the system 
requires neither shielded leads nor special size PRECISION INSTRUMENTS AND CONTROL SYSTEMS 


wiring. Flag in indicator warns pilot when 
overheat temperature has been reached. 


$6-15 NORTHERN BOULEVARD 
WOODSIDE 77. NEW YORK 


Flag re-set is located in amplifer and is accessible 
only to ground crew. Overheat warning 

remains in “danger” position until engine has 
been inspected for possible turbine-wheel damage. 








ing 
Lycoming Division 
Stratford, Conn. 


Motors Corp. 
M uakegon, Mich 


United Aircraft Corp. 
Ra+t Hartford, Conn 


Wright Aeronautical Div. 
Curtiss-Wright Corp. 
Woed-Ridge, N. J. 





Pratt & Whitney Aircraft Div. 





4A4-100-183 
6A4+-150-K3 
6A4-165-K3 


6AG4-185- B12 


| 644-200-064 


| 6V4-178-832!, B33,! (0335-5, -4 


6V 4-2004°32'), C40, 555-5, 4 


6V6-245-18 16F! 
6V-335-A,-B 


0-235-41 
6-200-D21 
0-320 
O-340-A1A 
O-340-K1A 
O-300-AlA 
O-360- KIA 
O-435-4 
VO-435-A1C 
VO-435-A1D 
GO-4356-C2D2 
GO-480-B1A6 
GO-490-8 1D 
GO-490-C 116 
GO-490-C 16 
GO-48-C 206 
GO-480-C'2D6 
GO-40- DIA 
GO-450-F 1A6 


| GSO-480-A LAG 


O 4251 


Gs0)-580-D, 0580-1 


| SO-580-A 1B 
| VSO-580-A1A* 0580-3 


ABS 
(85-124 
(00-12F 


| 0300 (0145-2 
| O4760-F 


O47044 


| 0470-11 


0470-5 


| O470-K 
| 0470-1 
| O470-M 


GSOb26-A 
GsOkR26K 


| R2000-D5 
| R2000 


R2600-'H3 
R2900-' 14 
R2800-CH 16 


| R280 117 


7#CISHDI 
R2609H D3, & 5 


| RSAC IMC AD 


R5IC'THAI 
ASOTCIRDB 
MAGHDI 
RAC THAI 
MTCOHEL, 2 
STICTBAL 
STZTCINDAL 
STNTCISEAL 
ROS OHE! 
ROM OH 
G23TCIRDAI 
O32TC IREA2 
O57CTBAI 
OONCOHE! 
OT 2ZTCIRDAIL 
oT MIMO HI 
OTA OHE! 
sT7CeHDE 


| GISTCINEAI 


OR2CGHE! 
OSTCOHDI 
ORETCISEA-1? 


| OXNTCINEA2 
OROCOHE!, 2 


2Dis4G 


R1820-76A.-76K8 
R3350-26W i 
RiSOO-1A 


* RI350-30WA 


R120-103 
Ri s00-2 
KIs20-82 
K 1300-3 
K3350-44 
R3350-32e 
Kis20-54 
K1k20-86 
4350-91 


| Direct 

| Ihreet 

| Direct 

| Direet 
4, 6a21 

| Direct 
Ihirect 
Direct 
Dhireet 


A>APAXAABWAASI2SFe 
ee 


Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Gear 

Gear 


PRAAADA See ee eee 


ee ee a ee 


FEBS AAA*SqS 


Direct 


Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
ba tended 
Direct 
Direct 
Direct 
Direct 
Direct 
Direet 
Gwe 
() 6am 1 
(; Ome 


SAaAAa22a2222 Sara aen 
WwW MeN RNR NNN 


G hoo 
G iO 
G 4501 
G 01 
G ol 
Gio 


NHR RN 


RN NBR RR NNN NN NNN RNR NNN INNIS 


het hho ek ke eer 





+22 


annus 


NG@annNanns4eoannean~s~s 





* 866TC18DB2 R3360-36W is similar but has takeoff 


he. ge wt oe 
(R3360-665, and 868TC18D82 
R3360 68 is similar to -30WA but weighs 3,438 
ib. dry. Some have manifold absolute pressure 


r ‘tor. 
is identical to DA! except for incorporation of 
increased capacity main bearings, improved pistons 


and improved PRT cooling a impetiors 


OAs 


identical to DA2 except for differences as listed 


for DA3 and DAI engines 


EA3 is same as EA! except for modified baffles and 
line 


EAS is similar to EA2 except for improvements 
which permit increased cruise power 
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ARGENTINA 
Fabrica Militar de Aviones Pulqui 2 
Justirahsta del Aire 


AUSTRALIA 
Commonwealth Aircraft Corp. Pty, Winjeel 
Led. ( Habre Mk. 30 
Government Aircraft Factories Canberra 20 
CANADA 
Avro Aircraft, Lid. CF-100 Mk 
CF-106 
Canadair, Lid. 
CP-107 
T-33A Silver Star 
De Havilland Aircraft of Canada, (D1. 2 
Lid DILC.3 
DILC.4 


HKeaver 
Otter 
Canbou 


FRANCE 
Construction Aeronautiques du \GY-30 
Boarn i\GY-20 


Supercab 
Minicab 


1-405 
K-20 


Mercury 
Anjou 


Avions Boisavia 


8. A. des Atetiors d’Aviation 743 Deux Ponts 


Louls Breguet 


Generale Aeronautique 
Marce!t Dassault 


Mystere IV A 
Super Mystere 


M.IV A 
5M. B.2 
Ftendard IV 


Etendard VI 
Mirage | 


Etendard IV 
Etendard VI 
Mirage |! 


Mirage III Mirage III 


H.D. 321 
H.D. 34 


Avions Hurel-Dubols 





| - -—--—- — | 


Farman | Monitor 3 





| 
ICM. 170R 
| =| 
10. 21 | 
| | 
Broussard 


Ets Fouga & Cie. M agiater 


Rene LeDuc 


Soc. Max Holste M1. 1521 
| - 
M8. 733 Aleyon 
M.S. 760 Paris 
—-| 

Minuet 
| Primajet 
|Coecinelle 


Soc. Morane-Sauinier 


Soc. industrietie peur I'Aeronautique 4 200 
18. 300 
18. 1000 


_ —_—— | 


Societe Payen-Aviations 


-—| 
PA-49 | 
=I 


Potes 75 } 


Soc. des Avions & Moteurs 
Henri Potez 

| Norvigie 

|Noratlas 


Soc. Nat. de Constructions 
Aeronautiques du Nord 


NC-R56A 
|Nord 2501 
|Nard 3200 
|Nord 1406 
| Nord 1502 


Gerfaut 
Griffon 


! 





| Fighter 
Multi 


| —— 


| Trainer 
Vighter 
} " 


jomber 


| Interceptor 
|AW Ptr 


{ 
Fighter 
Reconnammance 
Trainer 


Transport 
Transport 
Transport 
| 
| Pers 
Pera 
-| 
| Pers 
Pers 
Transport 
Fighter-Bomber 
Fighter-Bomber 
Fighter-Bomber 
Fighter-Bomber 
Interceptor 


Interceptor 





Transport 
| Photo 


Trainer 


| 
| Trainer 


| Fighter 


| Pers. 

oe | 
Trainer 
Business 


Trainer 
Trainer 
| Pers 

' 


Exp 


| Attack 


| 
Obs 
Trans. 


..| Trainer 


| Fighter 
| Interceptor 
| 














I 





38.1 
| 45 8 
es 
22.090 
1| 37 514.7 
-| -} 
tT 
540 114.5 
0 





0} 37 5147 








| 
| 


3) 128 3.36.7/2,078 


25 37 711.7 


-| - 
0} 30.310 
813 


5 
0 41 0 


3\27 61,075 24, 
5|27 6/1075 26,3 


23.0, 7.2) 181) 1,23 


09092 1% 4, 


16 
32 


| 


25.0 7.2) 182 1, 
72.010 1/1,083 28, 
2, 


23100 
9116 2 


32 ee a 


J 





12, 100)1 R-R Nene 2 @ 5,000 tb. t. 
12,500)2 LA. 3 190 I Indio @ 620 bp. 





1 P&W ROSS-AN 2 @ 450 hp. 
1 R-R Avon 20 @ 7,500 bb. t. 


2 R-R Avon 








2 Orenda 11 @ 7,000 th. t. 
| 52,000) 2 Orenda PS13 @ 20,000 |b. t. 





1 Orenda 14 @ 7,200 Ibs t 
145,000) 4 Wright R3350 988 TC 18 EA 1 
2 R-R Nene 10 @ 5,100 bb. t. 
5,100 1 PAW R985 @ 450 hp 
8,000 1 PAW R1340 @ 600 hp 
2 P&W R2000 or Wr R1820 


350 1 Con. C 90 @ 90 hp 
,067,1 Con. A65 @ 65 hp 


,575 1 Snecma 4102 @ 170 hp 
, 120 2 Snecma 4L02 @ 170 hp 


500 4 PAW CA-18 @ 2,400 bp 


17,000 1 H.S. Verdon @ 7,700 Ib. t M<1 

1 Snecma Atar 101 G-2 @ 9,700 lb. t., 744 
w/a 

1 Snecma Atar 101 E-4 @ 8,150 lb. t. M =} 

1 Bristol Orpheus @ 4,850 Ib. ¢ M<! 

2 M.D. 30 Viper @ 2,200 lb. t +1 (M>1 
BEPR rocket 

1 Snecma Atar 101 G-1 @ 9,700 Ib. t. 'M>1 


,200 2 Wright R1820 @ 1,525 hp 206 
600 2 Wright 082 COHE2 @ 1,475 hp 206 


9804 1 Snecma 41.26 @ 170 hp 150 
, 160 2 Turb. Marbore 2 @ 880 Ib. t 

3,200 1 LeDue rj. @ 44,000 Ib.t 
500 1 P&W R985 @ 450 hp 


850 1 Potez 6DO2A @ 240 hp 
600 2 Turb. Marbore 2 @ 80 Ib. t 


805 | Turb. Palas @ 350 Ib. t 
935.1 Turb. Palas @ 350 Ih. t 
,355 1 Con. C 90-12F 


430.1 Turb. Palas @ 350 Ih. t 


280.1 Potez 8D32 @ 450 hp 


, 530 1 Snecma Regnier 41.4004 @ 147 hp. | 120 
600 48,400 2 Snecma Hercules @ 2,040 hp 275 
050 «= 2, 7001 Salmaon 8 AS @ 260 hp | 175 
1 Sneema Atar 
9,000 1 Snecma Atar 101-G @ 9,700 Ib.t. M>1 
| 





P&W — Pratt & Whitney 
R-R — Ralts-Royce 


Turb. — Turbemeca 
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E. 210 
EF. 5000 


5S 
s 


Quest Aviation 5.0. 1050 
5.0. 9000 


GREAT BRITAIN 
Sir W, G. Armstrong-Whitworth 
Aircraft, Ltd 


Auster Aircraft, Lid J5K 
J5I 
A.O.P Mk 6 
AOP Mk. 9 


Aviation Traders, Lid 


Blackburn & General Aircraft, Ltd 


Bristol Aircraft 


Boulton Paul Aircraft, Ltd P 108A 
Pitta 


The de Havilland Aircraft Co. Lid 1i 115 
DH 1 
DL. 12 
DH. t2 
DH 1h 
DH. 10 

ii 104 
il 
i 
" 
i 
i 


English Electric Co., Ltd 


Fairey Aviation Co., Ltd. 


Folland Aircraft, Lid 


Gloster Aircraft Co., Ltd 


Handley Page, Lid 


Hawker Aircraft, Ltd 


Caravelle 
Haroudeur 
Aquilon 


Vautour 
Trident 


Sea Hawk FGLA 6 


Autocar 
Aiglet 


Agricola 


Accountant 


Beverley 


Universal 


Britannia 100 
Britannia 400 
Britannia $10 
Britannia 320 
Hritas 


Balhol T 


Var re Traine 


Chipmunk Mk 


Venom Mk. 3 


r 


20 


i Mk 4 


ZI 


Trans 
Fighter 
Fighter 


Attack 
Fighter 


Fighter 


Pers 
Trainer 

Obes 

Oltw 
Agricultural 


Trans 


Trans 


Trans 


Trans 
Trans 
Trans 
Trans 


Pass /( argo 


Trainer 
Tramer 
AW F't'r 
bighter 
AW F't'r 
AW F't'r 
Trans 
Trans 


Mil. Trans 


Fighter 
Trainer 
Photo Ker 
Photo Ree 
Houiber 


Hers 
luter 


bighter 
Phot 


Tre 


Fighter 
highter 


Trainer 


5 1,579 49.500 00.400 2 R-R Avon @ 


10 500 It 


272 10,280 14,945 I Snecma Atar 1011) @ 


10.730 11.950 1 DH CGhowt @ 


isn 


1). 000 2 Snecma Atar 1011 ‘ 


(mm) 
un 


KH A 
HK Ay 
KK KA 


EPR 2 


5 rowhket 





* Cruising Speed 


Abbreviations : 
Lu Alvis 
A-S Armstrong Siddeley 
ASW = Anti-submarine warfare 
Aw All-weather 
8! Blackburn 





Br 
Con 
On 
eshp 
hp 
ib. 


Bristol 

Continental 

de Havilland 

Equivalent shaft horsepower 
Horsepower 

Pounds thrust 


Lycoming 

Super sonic 

Pratt & Whitney 
Rolls-Royce 
Svenska Flygmotor 
Wright 
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Hunting Percival Aircraft, Ltd. 





A.V. Roe & Co., Lid. 


Scottish Aviation, Ltd. 


Short Bros. & Hariand, Lid. 


Vickers-Armstrongs Lid. 


6 
605 


5.8.5 
5.B. 6 
Be. 


700 D 
SOU 
810 
440 
950 
N. 113 


Valiant 


Westiand Aircraft, Ltd. 
HOLLAND 


Roya! Dutch Aircraft Factories 
(Fokker) 


ITALY 
8. A. |. Ambrosini 


Industrie Meccaniche Aero- 
nautiche Meridionali—AERFER 


Fiat—Stabi!imento Velivoll 


Aeronautica Macchi 


Nardi Soc. A. per Costruziont 
Aeronautiche 


Piaggio & Co. +. 9.8 


SWEDEN 
Svenska Aeroplan A. 6. 


W. 35 


Is il 


8 


8 
F.2 


G. 82-38 
G. 41 
Got 
G.oiR 
F. 86K 


Vampire Mk. 52 


M.15. 308 
M. i, 320 
M. i. 323 
M BK. 426 


F.N. 333 


P. 134-1, 
P. 148 
P iw 
P. 160 


Saal-20 
Saalb-32A 
Saal-OOA-2 
Saab-Oll 
Saab" 
Saab-210 
Saab-35 
Saab-J 3215 
Saab-J20F 
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Premdent ae 
Pembroke Multi 
Provost T. Mk. 1 Trainer 
Jet Provost T. Mk. 1 Trainer 
Shackleton MR.3 | ASW 
Vulean BI Bomber 


Pioneer CC Mk. 1 Comm 
Twin Pioneer Transport 


Resea re} 
Beamew AS. | ASW 
Res. VTOL 


Viseount Transport 
Viscount Transpo rt 
Viseount Transport 
Viseount Transport 
Vanguard Transport 
Fighter 
Vahant Bomber 


Wyvern 5. 4 Strike 


Ineteuc tor Tramer 


Mach Trainer Trainer 
Mach Trainer Tramer 
Friendship Transport 


Supernette Persona) 
Rondone Persoval 


AS. Sagittario Il Fighter 


Trainer 
Fighter 
Trainer 
Photo Rec 
Fighter 


Fighter 


Personal 
Personal 
Trainer 
Trainer 


Persona! 


Personal 
Trainer 
Persona! 
Trainer 


J-29 Fighter 
Lansen AW Attack 
Scandia Transport 
Safir Trainer 
Safir Personal 
Draken Research 
Draken AW Fighter 
Lansen AW Int 
Fighter 


— Oe me oe ook 


| 
| 
So 


13,500 2 Alvis Leonides @ 540 bp. 
13,000 2 Alvis Leonides @ 550 hp 
4,400 | Alvis Leonides @ 550 hp 
6,750 1 AS Viper @ 1,750 hp 


4 R-R Griffon 
4 Br. Olympus 


, 800 1 Alvis Leonides 502/7 @ 540 hp 
3,500 2 Alvis Leonides 503 @ 540 hp 


1 R-R Derwent 
400 1 AS Mamba 
5 R-R RBIO8 


000 4 R 
5O4R 
714 
4 
500 4 
4 


R Dart 6 @ 1,740 eshp 
R Dart 6 @ 1,740 eshp 
R Dart 7 @ 1,990 eshp 
R Dart 11 @ 2,080 eshp 
R Tyne @ 5,315 eshp 

R 

R 


2 Avon 


R 
‘ R 
500 4 R 
R 
R 
,200 1 AS Python 3 @ 4,110 eshp 


25 1 Lye. 0435-A @ 190 hp 


1 R-R Derwent 8 @ 3,470 Ib. t 
1 R-R Nene 2 @ 5,100 Ib. t 
2 R-R Dart @ 1,680 eshp 
3,050 1 Alfa Romeo 115 @ 230 hp 
,604 1 Con. C90 @ 90 hp. or 
1 Lycoming O-290-D2 @ 135 hp 


1 R-R Derwent 9 @ 3,600 Ib. t 


1 DH Gobhn 35 @ 3,500 Ib t 
1 Br. Orpheus 
1 Br. Orpheus 4 
1 Br. Orpheus 3 
000 | GE 7E-TG-190-D17 @ 7,350 lb. t 
w/a 
650 1 DH Goblin 3 @ 3,300 Ib. t 


433 1 Con. C85 @ 85 hp 

960 2 Con, E185 @ 185 hp 

500 1 PAW RIZ4O-S1H1 @ 610 bp 
371 1 A-S Viper ASV5 @ 1,640 Ib. t 


980 1 Con. O4706-B @ 240 hy 


Lye. GO-480-B @ 275 hp 
Lye. O-435-A @ 190 hp 

Lye. GO-490-B @ 275 hy 
P&W RIZ4O8311 @ 600 hp 


l 
! 
1 


160 1 Sven. RM-2 @ 6,000 Ib. t 
000 1 Sven. RM-5 @ 9.500 Ib. t 
270 2 P&W R2180-F1 @ 1.800 hp 
315 1 Lye. O435-A @ 190 hp 
685 | Lye. 0435-4 @ 190 hp 
1 A Adder @ 1,050 Ib. t 
I Sven. RM-4 
1 R-R Avon w/a 
1 Sven. RM-2 w/a @ 6,175 bb. t. 





Lye. Lycoming 

M>t1 Super sonic 

P&W — Pratt & Whitney 
R-R Rolls-Royce 

Sven. Svenska Flygmotor 
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GERMANY 
Aero-Flugzeugbau Hubert Zueri Aero Jodel DITA 
Aero-Jodel DIK 
Aero-Jadel DIV 
Aero Jodel D9 


Dipl. ing. W. Blume 
ngenieur-Buro fur Leichtbau und 
Stromungstechnik 


Prof Hlume Hl 502 
' 

Dornier-Werke GmbH 

Arbeitsgemeinschaft Kiemm-Botkow 


JAPAN 
Fuji Heavy Industries Ltd 


SPAIN 
Aeronautica Industrial, S.A. 


Construcciones Aeronauticas, SA 


\ 


5 


HA-110OM-1-L 
HA-100-F1 
HA-200-K1 


La Hispano Aviacion, S.A. 


Clu ! 
(lat 
tlt 
Acro- Hele 


Persona 
Husson 
Hust ness 
Personal 


Personal 


Kes 


Personal 


Trainer 
Mult: 
Rev 


AVDI2 
AVI 
1-11 
1-115 


Liamon 
! tabs 
Trainer 
Tramer 


Huoker 
Heimkel 
Azor 
Haleon 
Alrotan 


Trainer 
Kornber 
Trans 
Trans 
Trans 


wo wo 
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sw 


2s 
“#825 
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Huchon 
Triana 
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Fighter 0 2520 5 
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! Hrstal Hercules 750 te 2.040 by 
RE NMWASA eta 11) 20S 
AS Cheetah 27 Ge 47% hy 
1 HR Merls 
LENMASA 


wh oe 1 OO hy 
Heta te 755 hy 


a Marhore TIA @ S80 thet 





GREAT BRITAIN 
Bristol Aeroplane Co., Ltd. 
F dlten, Srutel 


171 Mk. 4 Sy 
173 Mk. 3 


amet: 


192 


Fairey Aviation Co., Ltd. 
Hayes, Middlencz 


Hotels ne 


Jet Gly rendy ne 


Vitra Light 
Heleopter 


Roe, Lid. 
tiaborne, E 


Skeeter ME 6 
Cowes 


Westiand Aircraft, Lid 


) cor], Somer ef 


Drageonfl 
Woherlw ind 
Wider 


FRANCE 
Sud-Est Aviation 


Par 


s.F 
SE 


louette 


louette I 


sia 
si 


Quest Aviation 
are 


“OW 
sO 1221 
sis 


Ariel 4 
byjuer 
b artadet 


NETHERLANDS 
Nederlandse Helicopter 
Industrie N.V., 

Kotter dam 


halite 


‘AIN 


SP. 
Aerotecnica, S, A, 


“al 


wiota4 


asm 75170 0 


15 am 
714 13,4952 


‘4a 
spor I 


Leon uder 


Leertiede 


517 0 @ 4 2? 'we 


1s (0 2 Naqwet Gazelle @ 

2 Naywet Bla LL 

1 bairey Tip Premure Jets 

1 Alwe Leelee @ 525 b 
2 Pave Pressure Jets 
Ty 

1 Whack tru 
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Heotew | 
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Palouste 


aire Presmure 


1 DH Gipsy Mayor 20 @ 


1 Al Leemdes Ge S25 hy 
1 PAW Kit 0 Oh 
1 Al Lewnules @ 


SiS h 
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Sl hy 
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1) len prototypes 
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Hotor b ’ 
Kotor Hotenly ue 
IwAGT 
Jets anee 
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futur 
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~~ kereky loenee 
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Abbreviagrons 
Al. Alvis 
A.OP. Air Observation Post 


Bi Blackburn 
DH De Havilland 
Lye, Lycom ng 


Ministry of Supply 
Pratt & Whitney Auwrraft 
Turhomeca 



































~ CANADA 
Orenda Led. 
Malton, Ont. 


GREAT BRITAIN 
Motor s, 


Parkade, Coventry 


Bristol 7 Ltd. 
Filion, Hriat 


De Haviliand 


Co., Ltd. 
Kdgware uM ddieoce 


D. Napier & Son, Lid. 
London, W.8 


Rolls-Royce, Lid. 
Derby 





Generale Aeronautique 
Marcel Dassault 
St. Cloud (8S. & O.) 
Societe 4’E xploitation des 
sheteriete Feepone-Sutea 
How-Colombes (Seine) 


Societe Nationale d'Etude et 
de Construction de Moteurs 
d’ Aviation 


Parw 


Societe Turbomeca 


Parw 


—— pn 
FIAT-SMA Turin 





| 


| 
| 





























Orenda 10 AFJ 10 1 6 | 6,355 bb. t. 
Orenda 11 AFJ 10 2 6 7,000 Ib. t. 
Orenda 14 AFJ 10 | 2 6 7,275 bb. 
Iroquois PS-13 | AFJ | 20 ,000 Ib. t. 
Mamba ASM. 6 AFP il 3 iA 1,650 eph 
Double Mamba ASMD 3 AFP 10 3 A 2,600 « 
Viper ASV. 5 AFI 7 1 A 1,640 Ib t. 
Viper ASV. 8 AFJ 7 1 A 1,750 Ib. t 
Viper ASV. 9 AFJ 7 1 iA 1,900 Ib. t 
Viper ASV. 10 AFJ | A 2,000 Ib. t. 
Viper ASV.11 AFJ 7 1 iA 2,460 Ib. t 
Sapphire ASSa. 6 AFJ 13 2 \A 8,300 Ib. t 
Sapphire ASNa. 6R AFJ 13 2 iA 10,000 Ib. t 
Sapphire ANSa. 7 AFJ 13 2 A 11,000 Ib. t 
Proteus 755 ACFP 12A, 1C 4 “ 4,120 eshp 
Olympus 101 AFJ A 11,000 Ib. t. 
Olympus 102 | AFJ A 12,000 Ib. t 
Olympus B. O16 | AFJ A 16,000 Ib. t 
Orpheus .Or 2 | AFJ A 4,520 tb. t 
Orpheus B.Or.3 AFJ } A 4,850 Ib. t. 
Orion B. On.1 | AFP 74,54 |1,3| A | 5,150 eshp 
—_ a 
Goblin 35 | CFJ l l 16 3, 500 Ib. t. 
Ghoat 103 | CFJ 1 | J 10 4,450 Ib. t 
Ghost 105 Crd 1 1 10 5,350 Ib. t 
Gyron AFJ 15,000 Ib. ¢ 
Gyron Jr. DGJA AFJ 
Eland N.E 1.1 AFP 10 3 | 6 3,000 eshp 
Eland N.E1.3 AFP/G 10/9 3 | 6) 3,000 esh 
tland N.E1.4 | AFP 10 3 | 6| 4,000 ‘§ 
Eland N.F15 AFP 10 3 6) 4,200 p 
Bland N.E16 AFP 10 3 6 3, 500 eah 
Oryx N.Or.t AFG 12/4 2 | 6} 750 ghp. 
Oryx N.Or4 APG 12/4 2; 6} 425 ghp 
Oryx N.Or5 AFG 12/4 2 5 | 950 ghp 
Gaselle N. Gal AFP 1, 260 shp. 
Avon R.A.7 AFJ 12 2 * 7,500 Ib. t 
Avon R.A.7R AFJ 12 2 8 | 9,500 tb. t 
Avon R.A.21 AFJ 12 2 8 | 8,000 tb. t 
Avon R.A.14 AFJ A 9,500 Ib. t 
Avon K.A.26 AFJ | A | 10,000 tb. t 
Avon R.A.28 AFJ ' A | 10,000 Ib. t 
Avon R.A.24 & 24R 
Nene Mk. 10 CFJ i 1 4 5,100 Ib. t 
Nene Mk. 101 CRI 1 1 9 | 5,000 lb t 
Nene Mk.3 & 102 CRI 1 1 9| 5.100 tb. t 
Nene Mk. 103 CRI 1 i 0 | 5,400 lb. t 
Soar R.Sr. 2 AFJ | A 1,860 Ib. t 
Conaway R.Co5 BPI A 13,000 Ib. t 
Conway R.Co.7 BPJ A 13,00° Ib t 
Dart Mk.505 CRP 2 2 7 1,540 ehp. 
Dart Mk.510 CFP 2 2 7 1.740 eph 
Dart Mk.511 CFP 2 2 7 1,720 ehp 
Dart Mk 520 CFP 2 3 7 | 1,890 ehp. 
Dart Mk.625 | CFP 2 3 7 1,990 ehp 
Dart R.Da.7/2 | CFP 2 3 7 | 2,105 chp 
Dart R.Da.10 | CFP 2 3 7 | 2,655 ehp 
Tyne R.Ty.1 | AFP | 4,605 ehp 
M.1.30 Viper AFJ 7 1 A 1,630 Ib. t 
M.D. 30R AFJ 7 1 A 2,205 Ib. t 
R.7 AFJ 7 1 A 3,085 Ib. t 
Tay 250A CFI 1 0; 5,066lb.¢ 
Verdon R-450 CRI 1 1 it) 7,700 tb. t 
| Atar 101D AFJ 7 ; 1 A | 6,600 Ib. t 
Atar 101k AFJ .s A | 7,715 tb. t 
Atar 1010 AFJ 8 +e NY 9,700 Ib. t 
Atar 8 A¥J uv 9,240 Ib. t 
Vesta AFJ u i A 3,085 Ib. t 
Palas CRI | 1 1 A 352 Ib. t 
Marbore 2 CRI 1 i A BNO Ib. t 
Marbore 4 CFI 1 1 A 1,000 Ib. t 
Arbizon 2 ‘ 552 Ib. t 
Gourdon ACKJ 2 2 A 1,545 Ib. t 
Gabizo ACKJ 2 1 A 2,400 Ib. t 
Soulor ACFJ 2 2 4 704 Ib. t 
Artouste 2 CFP 1 2 A 396 eahp 
Artouste 3 ACFP 2 3 A 504 eshp 
Kastan | ACFP 2 5 4 741 eahp 
Marcadau | CFP i 2 A 386 eahp 
Palouste 4 CRG 1 2 4 2 52 Ib /me 
Autan 2 | ACFP 2 3 iA 3 0 th /see 
Turmo 2 CrP i 2 A 106 eahp 
Turmo 3 CrP i 3 A 786 eshp 
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550 Ib. t 
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30,000 Ib. t. w/afterburner 


“Mark 110: also ASM. 8 
Also ASMD. 8 


Uprated ASV. 8 
Uprated ASV. 10 


| Afterburner version 


| Sealed-down Gyron 


Also ASSa. 548 


In production 


For Folland Gnat 

For Fiat G-91, Dassault 
Etendard 6, Breguet Taon 
sfc. = .395 at altitude 


Free turbine engine 


Afterburner version 


Development engines 


| Also R.Co. 8410 
| Mk. 506 sfe-.727 


1,003 
99 | 2,406 
| 6 510 
66 510 
66 525 
66 570 
45 570 
110 | 2,670 
110 2,608 
108 | 3,075 
100 2,850 
128 | 3,650 
132 
152 
73 
74 
112 | 3,150 
101 | 1,630 
123 1,925 
129 1,935 
154 
113 
120 1,575 
158 | 2,350 
122 | 1,800 
122 | 1,800 
| 122 | 1,735 
| 83 495 
| 83 | 495 
&3 515 
102 | 2,460 
120 | 2,960 
102 2,520 
113 2,860 
| 113 | 2,790 
113 2,890 
105 | 1,620 
78 | 1,618 
97 | 1,620 
| 78) 1,612 
59 275 
129 
129 
95 1,030 
98 | 1,110 
98 | 1,195 
o8 | 1,250 
on «61,250 
98 | 1,250 
100 =—-2,023 
66 496 
132 761 
79 748 
100 «1,973 
103. 2,057 
i4l 1,905 
162 1,851 
255 | 2,735 
79 640 
417 158 
“2 a4 
62 300 
57 236 
78 386 
a2 555 
50 354 
67 255 
58 318 
61 396 
57 350 
53 200 
54 250 
9 $20 
66 530 





Armatrong-—iddeley license 
M.1).30 w/afterburner 


Rolls-Royce heense 


10LE w/afterburner 
Atar 9 has afterburner 





260 Ib./hr 
hre 


Fuel flow 


Fuel flow: 350 Ib. 








ACFP a 


A annular 
ACK) axial-centritugal turbojet 
xlal-centrifugal turboprop 


AF) 
AFG 
AFP 


axial-flow turbojet BP) bypass jet 
arial-flow gas generator cri centr ifugal-flow turbojet 
anial-flow turboprop cre 





esho. equivalent shaft horsepower 


aed 





gas horsepower 
pounds of thrust 
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precision components 


ROTATING COMPONENTS 
RADAR ANTENNA DEVICES 
GYROS 

COMPONENT PACKAGING 


ECLIPSE-PIONEER DIVISION, BENDIX AVIATION CORPORATION 
TETERBORO, N.J. 


Publication No. 5612-13 


PRINTED IN U.S.A. Supersedes Publication No. 563-1 
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AY-200 SERIES AUTOSYN SYNCHROS — SIZE 15 FRAME 


roi 
Bz! 


LI 


AY-190 SERIES, SIZE 11 FRAME — AUTOSYN® SYNCHROS — AY-300 SERIES, SIZE 8 FRAME 





Function 


Corrosion Resistant 





Transmitter 


Resolver 
Differential 
Receiver 





Control Transformer 


AY-190-Al 
AY-191-Al 
AY-192-Al 
AY-193-Al 
AY-194-Al* 











* Receiver not normally furnished in corrosion resistant construction. 


= 
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1700 Dia 





TYPICAL No. 


A 





AY-200-1 
AY-201-1 
AY-202-1 





“ 
”~ 
he 








Function 


Corrosion Resistant 





Receiver 

Control Transformer 

Transmitter 

Control Transformer 
(HI-Z) 

Resolver 

Differential 





AY-300-2-Al* 
AY-300-25-Al 
AY-300-26-Al 
AY-300-38-Al 


AY-320-25-Al 
AY-330-25-Al 





* Receiver not normally furnished in corrosion resistant construction 








FUNCTION 


CORROSION 
RESISTANT 


STANDARD 
CONSTRUCTION 


HIGH 
TEMPERATURE 








Multi-Power Transmitter 
Receiver 

Control Transformer 
Single-Power Transmitter 
Control Transformer (HI-Z) 
linear 

Resolver (Hi-Z) 

Resolver 

Differential (Servo Application) 
Differential (Synchronous Application) 
Resolver (Omni Application) 
Resolver (Hi-Frequency) 
Resolver, Control Transformer 
Variable Transformer 





AY-20 AY-20 
AY-20 
AY-20 
AY-20 


AY-20 


'S-1-8 
S-2-8 
)S-3-8 
S-4-B 
/S-5-B 


S-44-8 


AY-20 
AY-20 
AY-20 
AY-21 
AY-22 
AY-22 
AY-23 


$-25-8 
S-26-8 
S-38-B 
S-42-8 
S-38-8 
S-25-B 
S-25-8 


AY-22 
AY-22 
AY-23 
AY-23 
AY-24 
AY-25 
AY-26 
AY-27 


|S-5-B 
$-27-8 
S-3-8 
S-4-B 
S-5-8 
S-24-8 
S-3-8 
$-43-8 








AY-20 |S-31-8 


AY-21 | |S-48-B 


AY-27 | |S-46-B 








AY-400 SERIES AUTOSYN SYNCHROS — SIZE 22 FRAME 


AY-500 SERIES “PYGMY” AUTOSYNS — SIZE 10 FRAME 


4 


400 Oe 








Dimension 
TYPE No. 
A 8 








AY-401-1 ” 0 
AY-402-1 ” ” 














STANDARD 


FUNCTION CONSTRUCTION 


CORROSION 
RESISTANT 





AY-40 |-1-A 
AY-43_}-1-A 


Transmitter 


Differential 








AY-40 -2-A 
AY-43 -2-A 











FUNCTION 


CORROSION 
RESISTANT 


STANDARD 
CONSTRUCTION 


HIGH 
TEMPERATURE 








TYPICAL 
No. 


Dimension 


Receiver 
Control Transformer 


Transmitter 





AY-500-2 
AY-502-2 
AY-503-2 








Control Transformer (HI-Z) 
Linear 

Resolver 

Differential 








SERIES AUTOSYN SYNCHROS — SIZE 11 


Resolver (Hi-Z) 
Resolver (HI-Frequency) 








AY-50 
AY-50 
AY-50 
AY-50 
AY-5! 
AY-52 
AY-53 
AY-54 
AY-55 


-2-Al 
-3-Al 
-4-Al 
-5-Al 
-10-Al 
-3-Al 
-3-Al 
-5-Al 
-24-Al 


AY-50 
AY-50 
AY-50 


-25-Al 
-26-Al 
|-38-Al 


AY-52 
AY-53 
AY-54 
AY-55 


|-25-Al 
-25-Al 
-38-Al 
-39-Al 








AY-50 [_}-8-Al 











FUNCTION 





TYPICAL 
No. 


CORROSION 
RESISTANT 


STANDARD 
CONSTRUCTION | 


HIGH TEMP. AND 
CORROSION 
RESISTANT 





A Multi-Power Transmitter 


INCHES Control Transformer 





AY-600-1 
AY-601-1 








56 Control Transformer (Med. Z) 


Yr Receiver 





Single-Power Transmitter 





Resolver 
Differential 





AY-60  _-6-Al 
AY-60 | |-5-Al 
AY-60 [_}-11-Al 


AY-60 
AY-60 | 


-1-Al 
}-3-Al 


AY-60 
AY-60 
AY-62 


|-10-Al 
-8-Al 
|-3-Al AY-62 


AY-63 


|-5-Al 
-5-Al 











AY-60 
AY-60 


j-12-al 
J-9-Al 


AY-63 [_}-12-Al 





Units listed hove loose leads. Can also be furnished with termina! boards. 























LOW INERTIA SERVO MOTORS 





SRD VORIASS |Mox. Power, No load Stall | Torque to | Frome 
No. Phase Phase | Input Total | Speed | Torque | Inertia Ratio | size REMARKS 
1 2 (Watts) (RPM) | (Ox. in.) | (Radians-sec.?) 





CK-1018-7-Al 18 18 5.0 10,000 0.13 18,400 | 0 Tapered Shaft 

CK-1018-16-Al 26 | 26 6.0 10,000 0.3 40,000 10 125 C Ambient Temp. 

| Corrosion Resistant, Tapered Shaft 
CK-1025-13-Al| 115 | 115 57.5 12.0 4,800 1.45 31,000 15 MK 7 Mod. | 

CK-1027-14-B! 115 |115 57.5 7.0 6,200 0.60 41,500 1 
CK-1027-15-B) 115 180 90 7.2 6,200 0.60 41,500 iB 
CK-1031-18-Al 26 55 9.0 6,175 0.35 10,000 10 Corrosion Resistant 
CK-1038-17-Al 26 50 475 5,500 |} 0.39 14,500 15 Pinion on Tapered Shaft 
CK-1041-19-Al 26 65 6.6 3,600 | O07 3,500 15 Drag Cup 

CK-1043-17-Al 50 475 5,500 | 0.39 14,500 15 Tapered Shaft 

CK-1045-16-Al 26 6.0 | 10,000 0.3 40,000 10 125 C Ambient Temp. 

| Corrosion Resistant, Splined Shoft 
CK-1048-24-Al 18 3.0 6,300 0.15 21,300 8 Splined Shaft 

CK-1048-29-Al 26 4.5 6,300 0.20 28,300 8 Splined Shaft 

CK-1049-25-Al | 26 6.5 5,800 0.35 19,000 8 Splined Shaft 

CK-2006-5-Al 115 30.0 | 6600! 3.0 5,700 20 | 

CK-2006-13-Al | 115 26.0 6,000 | 2.5 41,500 20 Corrosion Resistant 
CK-2011-13-Al 115 26.0 | 6,000 2.5 41,500 | 20 | Corrosion Resistant 


CK-3004-4-Al | 230 70.0 3,700 | 14.5 5,800 28 





























RATE AND SERVO MOTOR GENERATORS 








| | | 
RATED VOLTAGE | Max. Power, No Load Stall Torque to Gen. | Generator Frame 
| Input Total Speed Torque | Inertia Ratio Excit Output Size REMARKS 
(Wotts) | (RPM) (Oz. in.) |(Radians-sec.?)| (Volts) (Volts) 


TYPE 
No. Phase | Phase 


1 | 2 





25,500 115 0.5 1000 1 
22,000 26 0.5 1000 1 High Temperature Corrosion 
Resstont 


FV-103-6-Al 115 , 7.0 6,200 | 0.60 
FV-104-7-Al 97 6,000 | 0.50 


FV-109-10-Al 7.0 10,000 0.28 14,000 18 |} 0.3 1000 10 includes Permanent Magnet 
| | Gen@ator for Speed Measurement 

FV-110-9-Al | 7.0 10.000 | 0.28 20,000 26 0.5 1000 10 Corrosion Resistant 

FV-110-12-Al 7.0 | 10,000 0.28 20,000 26 0.5 1000 10 Corrosion Resistant 

FV-112-11-Al 3.0 | 6,300 0.15 13,000 18 0.25 1000 8 Corrosion Resistant 

FV-2001-4-Al 23.0 | 7,200 2.5 69,000 18 0.3 1000 20 Corrosion Resistant 

FV-2005-5-Al | | 26.0 6,000 | 2.5 39,000 115 0.5 1000 20 | Corrosion Resistant 

FV-2007-6-Al 25.0 7,000 2.8 5,400 18 0.3 1000 20 Corrosion Resistant 

FV-3005-5-Al | 115 | 230 115 70.0 3,700 | 14.5 4,200 115 | 0.5 1000 28 | 


Fv-10 5-Al 26 26 7.0 10,000 0.28 | 20,000 18 0.3 1000 Corrosion Resistant 
| 
| 




















RATE AND SERVO MOTORS — CENTER TAPPED CONTROL WINDINGS 


CENTER TAPPED EFFECTIVE 
CONT.| CONTROL PHASE | POWER FIXED FIXED PHASE | POWER | pecictANT 
TYPE =| FRAME | PHASE TOTAL CONT. | PHASE | Fixeo | Conteot | (ORQUE 


NUMBER SIZE 
VOLT ? . x | PHASE | VOLT , > - PHASE PHASE 











1265271 55 750 | 597 | 450 26 170 142 93 | | 960 
1265272 52 584 | 419 | 405 26 146 105 101 3 | 830 
1265273 40 263 | 151 | 215 | 2175 | 1250 | 1780 460 
1269605 26 | 290 | 240 | 158 | 7 26 | 290 240 158 2.3 310 
1269606 26 290 | 240 | 158 | 2.3 26 | 290 240 158 2.3 310 
FV100-12-Al 33 241 | 175 | 167 26 | 146 105 101 335 
1269702 52 680 | 568 | 372 26 | 170 142 23] 3 | 830 











ORDNANCE AND NAVY TYPE AUTOSYN SYNCHROS 








TYPE No | TYPE No 


ECLIPSE-PIONEER MILITARY RaKCHON ECLIPSE -PIONEER nmane FUNCTION 








AY-1601-5 | 15TR4A Torque Receiver 2328 3F Receiver 

AY-2400-9 23CX6 Control Transmitter 2330 iF Receiver 

AY-2400-10 23CT6 Control Transformer 2340 5HG Transmitter 

AY-2400-12 23TX6 Control Transmitter 234) SF Receiver 

AY-2400-13 23TR6 Torque Receiver 2343 1D Differential Receiver 

AY-2401-10 23CT6A Control Transformer 2344 6HG Transmitter 

AY-3200-9 JITX4A Torque Transmitter 2345 30 Differential Receiver 
2323- 1HCT Control Transformer 2346 5ScT Control Transformer 
2324- 1HG Transmitter 2352 5HDG Differential Transmitter 
2325- 1HOG Differential Transmitter 2353 5HCT Control Transformer 
2326- 3HCT Control Transformer 2369 6HDG Differential Transmitter 
2327- 3HG Torque Transmitter 






































PRECISION GYROS FOR ALL APPLICATIONS 


Eclipse-Pioneer ... the nation’s foremost supplier of panel indicator gyros . . . offers a complete line of 
gyros to meet all applications. This group includes all the basic vertical, rate, free, and directional gyro 
types used as reference Pp ts in lete navigation, radar, $, autopilot, and guidance systems, 


ad 


VERTICAL GYRO TRANSMITTERS 


FEATURES: includes quick erecting mechanism which makes the remote unit ready for operation within 3 minutes. 
bali erection system ¢ Non-tumbling stops * Inclined axis (1 degree) to minimize turn error. 








* Two 


115 volts, single 
phase, 400 cps 
19 watts, 0.9 P.F, 


Auvtosyn excitation 
Erection rate (normal) 
Weight aendenpiiasinighs 


26 volts, 400 cps 
3° /minute 

2%, Ibs. 

3%," diameter x 
5'%is” tong 


Power requirement 


Starting 
Running 
Gyro speed 
OID ccienccsieninibnciet 


13 wotts, 0.85 P.F, 
22,000 rpm 
600 gram cm 


2 


Type Number 14110-1-A 





Diameter — 6%" Weight——6'%, Ibs. Height — 6%,” 
Designed for use as a remote vertical reference where vertical stabilization is required. The instrument is 
vertical-seeking gyro with separate Autosyn transmitter pick-offs on the pitch and bank axes. 


essentially ar 
electrically driven, Provi 
sions are incorporated to reduce bank error encountered in turns 
* Operating temperature range: — 55°C to + 70°C 
\ © Operational limits: 360° in roll and pitch with controlled tumbling of the pitch axis at near 90°. 
. 


Accuracy: The erection system maintains the gyro in @ vertical position to within '/,° 


spect to the earth. 
Type Number 14104-1-B 


of vertical position with re 


* Caging: From any position at full rotor speed in less than 45 seconds. 





This Vertical Gyro Transmitter provides roll and pitch displacement signals which will operate remote indicating devices 
or which can be used wherever attitude information could be applied. It consists of an electrically driven, torquer erected 
vertical seeking gyro enclosed in a hermetically sealed case with separate Autosyn transmitter pick-offs on the roll and 
pitch axes 

Provisions have been made so that the pitch and roll erection systems can be cut out by external switches 
instrument is the use of the newly developed Eclipse Pioneer Electrolytic Switch which pro 
vides precise erection and has long Besides being rugged, of simple design, and easily serviceable, the 
transmitter also features a quick erection to true vertical instead of vertical in relation to the instrument case 
and an improved gimbal construction resulting 


An outstanding feature of this 
serviceability 
a sensitive 


Type Number 14126-1-A 


Size: 4," 
Weight: Approx. 6 ths 
Power 

System 


measuring vertical detection system with an accuracy ef better than '/,°; 
in greater operational stability. This gyro is completely self-contained and requires no erection amplifier 


VERTICAL GYRO—WNon pendulous 
Momentum: 4,000,000 gm cm’ /sec 


Freedom: 360° 
10° /sec rate of loop 


RADAR ANTENNA DEVICES 


8 'A2” 


without 


diameter, in length 

shockmount 
requirements: Gyro Motor and Erection 
115 volts, 400 cycles, 3 phase 


~26 volts, 400 cycles, 1 phase 


in roll. Controlled tumbling near * 82° in pitch with stops set to provide minimum loop error at 


Autosyn 








SPECIFICATIONS 


Weight 700 Ibs. 


Dato accuracy 
Siewing rates 
(in azimuth and elevation) 
Operating temperature range 
GROUND ANTENNA Elevation and Azimuth 
PEDESTAL 


TYPE NUMBER 40101-1-A 


Servo drives 


Wind loading 





0.5 Mil, 


12 rpm. 

54°C to + 66°C 
Two-speed 60 cps synchro data systems 
are used, having ratios of 1:1 and 16:1 
Y¥, HP motors (DC) for use with an 
Amplidyne servo system 


. 50 mph (full operating performance) 


100 mph (no structural damage) 


SPECIFICATIONS 


9345 tto 9405 mc/s. This permits 
beacon operation at 9310 me/s 
9215 to 9275 me/s 
.. Up to 60KW peak with a 0.001 duty cycle 

... 4° maximum in E and H planes 

.... At least 18 db below main lobe peak 
Horizontal 
24 Ibs. (approximate) 

40°C to | 55°C 


Standard frequency range 


Optional frequency range 
Operation 

Beam width 

Side lobes 

Polarization 

Weight 

Operating temperature range* 
Storage temperature range* 46" to +98°C 
Humidity 10% to 95% 
*These temperature ranges can be extended for specific applications. 


COMPONENT PACKAGING 


In addition to supplying catalog component items such as — synchros, motors, gyros, 
etc Eclipse Pioneer is in an excellent position to offer a premium in the way of 


AIRBORNE WEATHER 
RADAR ANTENNA 
TYPE NUMBER 40023-[_|-A 








customer service and accommodation on component packaging 

We moy have already solved a problem similar to yours, thus enabling our system 
specialists to adapt from our extensive line, existing production packages to meet your 
systems requirements 

Should your problem turn out to be entirely new, we can — and will — design, de 
velop, and produce @ component or complete system to solve your specific problem 

No pockage is too small or too large for Eclipse-Pioneer, and may be as simple as an 
Autosyn mounting clamp or be more complex such as @ complete servo follow-up sub- 


assembly from a production computer. 
Le, } 


TETERBORO, 
AVIATION CORPORATION 


Servo Follow-Up Package External Slip Ring Autosyn 


ECLIPSE-PIONEER DIVISION 


NEW JERSEY 





AVIONICS 


Breakdown of Combined total of AIRCRAFT & MISSILE Expenditures 











Government Fiscal Years ( 





AVIONICS INDUSTRY share of total 
estimated on basis of 25% of total 
AIRCRAFT EXPENDITURES ond 50% 
of total MISSILE EXPENDITURES 
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Missiles Mean Avionic Profit, Headache 


The 


By Philip J. Klas» 


‘Trend from piloted aircraft to missiles will bring the avionics industry 
more business, more headaches, changes in the way the business is done 


and new directions for technological efforts. 


Avionics will get an 
of the defense budget 
because the aviomic Content of missiles 
werages about 40.500 of total weapon 
cost, roughly twice that of piloted au 
craft 
@ More headaches: Replacmg and 
mgmenting the human pilot wath avi 
black boxes will mcrease muilitary 
demands for greater rehability, better 
performance, lower weight, smaller size 
@ New ways of doing business: ‘Thx 
direct cus 
Government 
will become smallest. More 
mad more avionics equipment wall be 
sold directly to pring 
contractors and im the case of mussiles, 
ot these will be 
turers themselves 
@ Changing technological emphasis: 
Emphasis will shift from development 
of radio for ground air voice Commun 
cation to its use for pomt to pomt com 
munication, or for data transmussion and 
remote control of pilotless amcraft and 
missiles. Need to make a missile invul 


@ More Business: 


mcreasing share 


Connie 


wionics mdustry’s singh 
tomer an the past the 
one of its 


weapon ss stem 


SOT avionic mantic 


248 


For example: 


countermeasures will 
cmphasis on self-con 
on ground 


nerable to chem 


result a more 
tuned guidance systems, less 


based navigation system 


Sponsorship Dilemma 


One serious problem raised by the 
trend toward imussiles iss who will spon 
sor state-of the-art and system develop 
ments needed for future generations of 
miussiles? 

Some complex avionic systems, such 
is) bombing-navigation and fire 
trol, frequently require a longer gesta 
tion period than the airframe or powel 
plant with which they will be used 

Prior to the weapon system manage 
ment plan, the military would launch 
specific equipment developments often 
before it which au 
frame they would be used. Only by so 
could critical wiont 
ystems be available when needed, al 
though the result) sometimes was ill 
uited to the which later 
evolved. 


con 


was known on 


doing certain 


urplanc 


weapon system mhanagen nt 


plan raised serious fears in the avionics 


industry, and in some military. circles 
that there was no provision for develop 
ing the techniques and systems which 
would be 
They reasoned that weapon system con 
tractors would be able to sponsor onh 
avionic system developments for their 
specific needs with the result that 
the technological well might soon run 
dr 


Wi apon 


not 


needed for future weapon 


management — has 
long enough 
fears. If 
they were justified im the past, there i 
With the 


ever' 


system 
becn in) operation 
to prove or disprove these 


even more cause for alarm 
trend 


contractor 


obvious toward miussiles 


prime operates on the 
weapon system management type plan 
and practicalh 


equipment into his 


of buying 
ill the 


vehick 


specify ng 
that goes 


Military Financing? 

It is doubtful 
prime contractor 
withority to sponsor research and devel 
program 
no application to his current project 
It is equally doubtful whether militar 
agencies will be able to sponsor devel- 


whether any missile 


will be given the 


opment which clearly have 


AVIATION WEEK, February 25, 1957 





opment of complete guidance or con- 
trol systems with any assurance that 
the specific equipment will be selected 
by some as yet unselected prime con- 
tractor on a missile whose size and con 
figuration is not even a gleam in a 
designer's eye. 

The military can sponsor basic state 
of-the-art research and development 
into guidance, control, and computing 
techniques, for instance. So it should 
also be possible to sponsor the develop 
ment of major components and sub 
systems which can find wide application 
in a variety of missiles. Gyroscopes, 
stable platforms, infrared components, 
standardized radar intermediate fre 


quency amplifiers are typical examples 

But it still requires a long time to 
design and produce a complex system, 
even when many of the necessary com- 
ponents and techniques are available 


Company Financing? 

Solution to this problem may lic in 
avionic industry financed research and 
development, with military agencies 
like Bureau of Acronautics and Wright 
Air Development Center, giving in 
direct guidance. Behind this approach 
is the idea that a company specializing, 
for example, in infrared components 1s 
possibly in the best position to know 
where the state-of-the-art needs ad 
vancement, based on the needs of its 
infrared guidance and 
customers 

Older, larger avionics companies long 
have operated this way in their non-mili 
tary business. The price of their non 
military products imcludes funds for 
financing future company development 
and research efforts 

In the military field, avionic com 
panies have trouble selling the samc 
concept. The military believes that it 
should direct and control research and 
development to be sure it mects its 
end needs and to obtain patent rights to 
such developments. Weapon system 
management forced some modification 
of this philosophy. The trend to missiles 
may force a more drastic change. 

Defense Department officials on 
many occasions have urged industry to 
supplement military research and de 
velopment efforts with company funds 
However, the profit level on military 
procurement docs not provide much 
margin for financing company research 

Although the government will con 
tinue to sponsor basic research and dc 
velopment, the trend to missiles will 
make it more difficult to sponsor specifi 
avionic development programs. ‘This 
important arca, between what might be 
termed the techniques and the ultimate 
hardware tailored to a specific missile, 
is one which the avionics industry may 
have to fill with company cffort. How 
ever, the Government will have to find 
some indirect way to provide the finan- 


svstem missile 
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cial resources needed for such work 

Speed and extent which guided mis 
siles take over tactical responsibilitics 
of piloted aircraft depends partly on the 
ingenuity of the avionics designer and 
manufacturer 

Despite remarkable stndes during the 
past decade, the avionics industry still 
has a long way to go before it can match 
the versatile capabilities of the human 
pilot. For instance, avionic designers 
build 100(b. autopilots that fly an 
airplane far more proficiently than the 
human pilot, make imstrument ap 
proaches with greater precision and less 
strain 

But this 100 Ib. autopilot performs 
only a small portion of the total job 
which the human pilot performs. The 
autopilot by itself can not distinguish 
between the Hudson river and the Dela 
ware river for navigation purposes 

A 150-Ib. Doppler radar automatic 
navigator can continuously determine 
an airplane’s exact position far mor 
accurately and dependably than a hu 
man pilot or navigator, but this is but 
a single function. ‘The auto-navigator 
can not determine where to aim the 
airplane in order to shoot down an at 
tacking bomber. ‘That requires another 
piece of avionic gear, weighing at least 
several hundred pounds 

Ability of the 
hus svstems with multi-function 


avionics designer to 
cndow 
capabilities, or to microanimiaturize 
construction so that the different sys 
toms required can compete more fa 
vorably with the pilot's weight will 
largely determine how fast the burden 
of acral warfare shifts from piloted to 
pilotless aircraft 


Digital Computer 


An excellent example of efforts to 
integrate functions with reductions in 
overall equipment size, weight and cost, 
is the central station digital computes 

In the past, a bomber carried a num 
ber of analog computers, each of which 
performed a specialized function and 
normally for only a portion of the total 
mission. ‘There might be one computer 
for bombing, another for navigation, a 
third for bomber tail defense, a fourth 
to compute altitude-airspeed tempera 
ture data, others for use in the mt 
grated flight instruments, navigation 
aids and autopilot 

One airborne digital computer can 
perform all of these functions, and more 
Using transistors and techniques devel 
oped in recent years, major reduction in 
overall size and weight is possible. Onc 
unit now under Navy test weighs only 
one-third as much as the individual 
analog computers it replaces and ox 
cupics only one-fifth as much space 

This means that an airplane or mis 
sile could be equipped with dual digital 
computers, one for standby to provide 


increased rehabilitv, and still achieve 


@ AVIONICS 


significant savings in size and weight 
(A proposal to use a central airborne 
digital computer in airliners for sim 
ilar reasons was proposed during the 
recent meeting of the Institute of the 
Acronautical Sciences [AW Feb. 11, p 
97}) 

The progress which the avionics in 
dustry makes in improving the rehabil 
ity of its products, despite mereasing 
complexity, will also determine the pace 
of the trend to missiles. Ina piloted an 
craft, there are many failures which 
thanks to the versatile human pilot 
aboard, will not wash out the weapon 
or the mission. This is seldom the case 
with a missile 


Reliable Reliability 


Reliability of avionic equipment im 
tended for missiles must be many or 
ders of magnitude better than that 1 
quired for piloted aircraft And thi 
must be achieved despite a more rugged 
operating = cnvironment and Thre 
cramped construction 

Rehability of avionic equipment dex 
not need to decrease with imereasing 
complexity, providing that suitable ef 
forts are apphed to reot out basic con 
trollable unrehability Iwo 
cxamples, recently cited by James M 
Bridges, director of clectromics in the 
Office of the Assistant Secretary of Dx 
fense for engineering, ar 
@ Fire control system with 43,000 part 
as long between 


causes of 


operites for three tunes 
fuulures as an carher fire control system 
with only half as many parts 
@ Airborne digital bombing navigation 
computer with 10,000 parts (including 
300 tubes and 96 transistors) has oper 
ated for 450 her. 135 of them on the 
air in tactical exercises, with only four 
failures. Only one of these affected the 
computer's flight availability 

Initially the fire control system cited 
above had a mean time between failure 
of only three hours, m contrast to it 
present value of 18 br. ‘The mmproved 
rchability resulted from a comprehensive 
program at Tlughes Aircraft which im 
cluded the prompt analysis of ever 
failure during production — test 
speedy feedback of such information to 
the cnginecnng department for mime 
chate Corrective action 

Similarly, the remarkable reliability 
of the airborne digital computer did not 
just happen. An extensive rehability 
program at Labrascope determined the 
natural failure modes of the availabk 
components and led to design of cu 
natural fail 


with 


cuits which avoided thes 
ure tendencies 

One serious roadblock to 
aviome equipment rehability has been 
The equipment manufac 
manu 


nnproving 


components 
turer criticizes the 
facturer for failure to provide 
component Io thas the 
that the 


componcnt 
rehabk 
compone nt 
maker repli equipment de 
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Kennard and V. C. McIntosh of WRIGHT AIR DEVELOPMENT CENTER, 
Install Magnetic Tape Recorder in F-101 Aircraft. 


Dynamics Section, Engineering 
Support Branch at Wright Air 
Development Center’s Equip- 
ment Laboratory is primarily 
responsible for evaluating air- 
craft equipment under condi- 


tions of actual use... partic- 
ularly vibration, shock, and 
acceleration. Under Section 
Chief D. C. Kennard, it records 
these phenomena as they actu- 
ally exist in aircraft and mis- 
siles under all conceivable 
service conditions. 

Prior to 1952, 12-channel 
recording oscillographs were 
used. But weight and size lim- 
ited their use, as did the need 
for an operator to set attenu- 
ators for optimum sensitivity 
on each channel. Furthermore, 
the Dynamics Section is partic- 
ularly interested in the fre- 
quency content of vibration, 


and the relative amplitude of 
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each component frequency. 
But getting this information 
from oscillograph traces proved 
something of a problem. Visual 
examination was neither accu- 
rate nor complete. The Section 
resigned itself to using the 24- 
point method of Fourier 
Analysis in conjunction with 
punched card equipment, but 
was far from satisfied. 

Searching for an entirely new 
approach, the Dynamics Sec- 
tion settled on magnetic tape 
recording, despite the fact that 
no suitable equipment was 
in existence. On November 2, 
1949, in Exhibit MCREXE84- 
2, The Air Force called for the 
development of airborne mag- 
netic tape data recording, 
reproduction and analysis 
equipment. 

Among the responses to the 
exhibit was a proposal from 


(Advertisement) 


the Davies Laboratories, Inc. 
Though the company had no 
previous experience with tape 
or recording, the ideas which 
Gomer L. Davies set forth in 
that proposal were interesting 
enough to gain his company 
the contract. Let on April 7, 
1950, it called for three 14- 
channel airborne recorders, a 
14-channel ground playback 
unit, and a dual channel auto- 
matic wave analyzer. 

The combined efforts of 
Davies and his staff, and the 
Dynamics Section overcame 
obstacles that for years had 
chained magnetic tape to the 
broadcasting studio. The first 
system delivered to the Dy- 
namics Section included such 
refinements as servo speed 
control for correcting low- 
frequency tape speed variations 
and a unique, completely elec- 





MAGNETIC TAPE data recording 
Born: April 7, 1950 


Today, magnetic tape is an accepted tool for data acquisition, 
processing, and storage. It has proved its worth in laboratories, 
industrial plants, even missile test centers. But a decade ago 
magnetic tape data recording did not exist. And without the 
inspired cooperation of a government agency and a private 
enterprise, it might not exist yet. 


tronic compensation system for 
eliminating the effects of wow 
and flutter. 

By 1952 magnetic tape data 
recording was a reality, with 
the delivery and acceptance of 
the first complete system for 
airborne use in November. 

Substantially all the require- 
ments set forth in the 1949 
exhibit had been met. And sev- 
eral had been exceeded. The 
completely self-contained 
recorders were even smaller 
than specified. The three re- 
corders so speeded up data ac- 
quisition that The Air Force 
immediately placed an order 
with Davies for four additional 
channels of analysis equipment. 

With the introduction of 
magnetic tape data recording 
in November, 1952 as a full 
grown art, the technique was 
quickly adopted in laboratories, 
manufacturing plants, and 


government installations across 
the country ... an amazing 
growth. But the record set by 
Davies equipment at Wright 
Air Development Center is im- 
pressive enough in itself. 
Davies recorders have been 
used there in testing every con- 
ceivable kind of aircraft, in- 
cluding: 
F-86A F-86D B-36 B-45 B-47 
B-50 B-52 B-57 B-66 C-47 
C-54 C-123 C-124 C-130 
H-19 KC-97 Q-2A RB-50 
They have been used for 
ground testing at least ten 
different power plants. They 
have been taken to other mili- 
tary installations so that data 
recorded there could be ana- 
lyzed on Davies equipment at 
the Dynamics Section. Most 
important, data made available 
by Davies equipment assisted 
in causing revisions in basic 
Air Force Specifications. It has 


been possible to prove, for ex- 
ample, the importance of high 
frequency vibration as a vital 
design consideration, and 
thereby eliminate an arbitrary 
upper limit of 55 cps on vibra- 
tion testing. 


Surely, magnetic tape data 
recording has been proved 
a development of vital impor- 
tance. But it has even greater 
significance as an outstanding 
example of the benefits of a 
country in which government 
and industry can work hand- 
in-hand . . . cooperating on 
every level for the eventual 
betterment of all mankind. 


LABORATORIES, DIVISION 


10721 HANNA STREET © BELTSVILLE, MARYLAND 
WEBSTER 5.2700 


(4) Honeywell 








FOR MAXIMUM PERFORMANCE 


CLIFTON PRECISION SIZE 8 SYNCHROS 


LOOK TO CPPC FOR SYNCHRO PROGRESS @ bi 


CLIFTON PRECISION PRODUCTS COMPANY, INC. Cliften Heights, Po. 





® AVIONICS 


signer has misapplied the devices, sub 
jecting them to operating conditions 
and environments for which they werc 
not designed or intended. The equip 
ment designer often retorts that it 1s 
the military who sect the requirements 
and that he has to try to meet them 
with the best that 1s available 

If the component manufacturer's 
products are not of the required qual 
ity, one good reason is that all too fre 
quently he fails to learn of component 
deficiencies in time to correct them 
Equipment manufacturers find it difh 
cult to get speedy reports on failures 
and their basic cause. Component ven 
dors, once removed, get fewer reports 

Operational environment in a new 
missile or airplane usually exceeds the 
MIL specifications to which the com 
ponents are beng manufactured. This 
means that the equipment manufac 
turer must run extensive qualification 
tests on hundreds of different com 
ponents under the more severe cn 
vironmental conditions. Such testing 
is expensive and time consuming and 
may therefore be limited or bypassed 
to meet delivery schedules 


Consumers Union 


Collectively the hundreds of avioni 
equipment manufacturers spend mil 
lons of manhours and dollars annuall 
on component qualification testing, yet 
few are able to keep abreast of needs 


In dozens of companics across the na 
tion identical, or nearly identical, quali 
fication tests are being run. 

No mechanism or organization cx 
isted by which manufacturers could ex 
change qualification test data with oth 


ers im the industry in order to avoid 
duplicating efforts. (Some companics 
believe that such data is proprictars 
since they have run the tests, despite 
the fact that most such work is carried 
on under Government contracts.) 

The Radio- Electronics - Television 
Manufacturers Association, following a 
recent survey that showed its member 
gencrally were cager to exchange qualif 
cation test data, considered establish 
ment of a laboratory to handle such an 
exchange. Because RE’ TMA ts a trade 
association, restraint-of-trade considera 
tions would prevent it from circulating 
1eports on which failed 
qualification tests 

Inland ‘Vesting Laboratories, a divi 
of Cook Electric Co., 
proposed a plan to set up a sort of 
“consumers union” in the avionics m 
dustry. Under the plan, Inland would 
expand its present qualification test 
facilities and personnel and conduct 
wide scale component evaluations, then 


componcnts 


sion recenth 


to companics subscerib 
ing to its service. (AW Jan. 258, p. 100 

Representatives — of 
sounded out by 


report findings 


major avionics 
companies Inland dur 


ing the rehabilits svmpostum im Wash 
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ington, were unanimously enthusiastic 
over the plan. In addition to providing 
wiomic equipment makers with morc 
component reliability data faster, th 
Inland service could also provide valu 
able data to component manufacturers 
enabling them to correct product de 
HCICncies 

Unlike a piloted aircraft, which can 
be test flown to check out aviomic equip 
ment before a mission, the state of read 
iness of a missile must be fully deter 
minced on the ground 

This explains the trend 
toward complex fully automatic field 
checkout cquipment for missiles and 
also for newer piloted weapon systems 

Automatic checkout equipment will 
be installed in a jeep or van, rolled to 
an airplane or missile and plugged im 
The tester will then proceed to check 
out the performance of all of the avionic 
systems aboard, perhaps the hydraulic, 
pneumatic systems as well. When it 
finds a fault, the machme will auto 
matically shift to another test routine 
to track down the fault to a specify 
black box which can be replaced on the 
flight line 

In one version, proposed by Sperry, 
the tester would even dispense a card 
not only identifving the faulty clement, 
but also telling where to find a replace- 
ment, what tools and skills are 
for the repair, how long it should take, 
mstructions tor 


growing 


need d 


and detailed making 


the repair 


WHEELS IN 
MOTION... 


There have been 
some improved models 
made lately by 


DETROIT CONTROLS CORPORATION 
CONTROL ENGINEERING UNIT 


560 PROVIDENCE HIGHWAY 
NORWOOD, MASSACHUSETTS 





Developers and Manufacturers 


of Gyros 
~, Gyro Flight Stabilizera 


Navigation & Stabilization Syatema 
Oviscom OF Amemmse Drentect 





Over 20 years’ experience 
in development and man- 
ufacture of systems and 
equipment for sirborne, 
ordnance, and missile use 


MAXSON 


475 TENTH AVENUE WEW YORK 18 WN 


Y 


Contact our Technical Placement 


Enorneras Manager for employment 
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Controlling the tornado of intake air consumed by 
supersonic jets is the latest assignment of Giannini's 
High Resolution Pressure Transducer. This versatile 
instrument plays a key role in maintaining optimum 
efficiency of today’s newest and most ads need high 
performance turbojet engines. 


Two of these transducers form the heart of the Giannini 
designed and produced Variable Inlet Control System 
which limits diffuser air to a steady subsonic flow at 
all speeds and altitudes. Static and total air pressures 
in the diffuser throat are sensed by absolute and differ- 
ential versions of the transducer, and this data is 
transmitted to a computing element. The ratio of pres- 
sures is compared to a stable reference, and error 
signals are fed back to position a variable obstruction, 
or ramp, in the inlet duct. 


By using these unique pressure instruments as sensing cle- 
ments in the Giannini system, several distinct advan- 
tages result: the transducers can be located near the 
pressure probes, minimizing pneumatic tubing length; 
no stable amplifier is required since the high level 
output of the transducer potentiometer pickoffs can 
be used directly; no repeater servo is required; the 
system is flexible, control pressure ratio being altered 
merely by adjusting the reference; the computer can 
be located remote from the transducers. 


This Pressure 
‘Transducer tames 


a Turbojet 


e)uersee® 


The Giannini Variable Inlet Control System is typical 
of applications to which this instrument can be put. 
Capabilities of 350 volt output, 2000 wire resolution, 
0.8% linearity, repeatability to 1% of reading, and its 
rugged insensibility to vibration and shock make it 
ideal for use in the most critical airborne controls and 
systems...In case you're not interested in taming a 
tornado — perhaps it’s only a mild breeze — Giannini 
High Resolution Pressure Transducers are admirably 
suited for telemetering and control applications requir- 
ing the ultimate in accuracy and sensitivity. 


Giannini Variable iniet 


Control System 


Write for 
Bulletin 451212. 


PRECISION 
INSTRUMENTS 
& CONTROLS 








G. M. GIANNINI & CO., INC. + 918 EAST GREEN STREET * PASADENA, CALIFORNIA 
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Control Improvements Due in 1958 


This year equipment is being designed and built, installations planned 
and sites surveyed, which will partially reshape and improve Common System 
navigation and control. But the impact of these improvements will not be 
felt by the men in the cockpits and control centers until 1958 or 1959. 

Included in the catalog of improvements are: 


e Long range en route radar, cnougl to 
practically blanket the high density au 
wavs in the cast and to increase the 
radar trafic control radius around mayor 
airports from the present 30 mi. out 
to 200 or more. First set, in production 
it Raytheon, is for delivery late this 
vear. All 23 civil en route radars, plus 
five air defense sets, should be in oper 
ition bv late 1958 (AW Nov. 26, 1956, 
p. 39.). 

¢ Peripheral VHE-UHF communica 
tion stations, 250, which will 
make possible direct pilot-to-controller 
communications anvwhere m the coun 
trv for aircraft above 15,000 ft, and 
over much of the nation at lower alti 
tudes The Civil Aeronautics Ad 
ministration hopes to get its new 
peripheral communications network into 
operation by carly 1958. 

e Air trafic control beacon, generally 
as unportant to mn 


soTnc 


conceded to be 
proved trafic control as en route radar 
ind peripheral communications, will be 
gin CAA evaluation tests this summer 
it New York, Chicago, Boston, Wash 
ington and Norfolk. Major airlines 
operating into these areas have begun 
to install service test transponders 


Weak Links 


The strengthenmg of these key hnks 
in the traffic control chain will point 
up the weakness of other links—areas 
in which there has been slow progress 
at all 

Vhese includc 
e Traffic situation display. CAA’s ‘Vech- 
nical Development Center has not yet 
found a good technique for displaving 
radar data in rooms with relatively high 
imbient light levels. Nor are good tech 
niques in hand for coordinating such 
radar data with that appearing on long- 
used flight progress strips. 
¢ Point-to-point communications. ‘I raf 
fic controllers spend much time accept 
ing flight plan data by interphone or 
radio, calculating estimated times over 
fixes, then preparing flight progress 
strips. ‘TDC has several programs under 
way aimed at developing techniques for 
automatic transfer of data by teletype 
and automatic preparation of flight 
progress strips or their equivalent. How- 
cver, operational use of such systems is 
at least three to four years away, prob 
ably longer, unless an all-out effort. is 
launched. 

e Air-ground data link, or air trafhe con 
trol signaling system (ATCSS) Despite 


OT OTIC 
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1 universally recogmzed need for a 


system which permits speedy trans 


mission of routine trafhe 
ges between controller and pilot using 


control mes 
| ] 
visual display tecluiques to reheve con 


gested voice Communication channels 


nothing is being done about it 


Support for ATCSS 


Phe Aw Coordinating Committee’ 
is vet unreleased report prepared by its 
Special Working Group 13 has this to 
sav about the ATCSS: “In 
a high volume of aircraft 


need for 
areas where 
operations must be accommodated, the 
only for 
munication will eventually be the 
limiting factor in the use of the airspace 
ind a serious problem for the pilot and 


use of voice ur-ground com 


controller.” 

The President’ 
wiation facilities planning, Edward P. 
Curtis, recently expressed similar views: 
We must, at least, augment our present 
communications 


specuil assistant for 


over-burdened — voice 
with some form of rapid simplified data 


link to pass essential information back 


ontroller and pilot 
themselve 
VTCSS w 
omimon Svstem 
(oom 


1¢ port 


ind forth betwee « 
mad between controlles 

As far back w L94S 
recognized as a tuture ¢ 
Radio Pechmical 
Ncroiauti SC. 3] 


necd in the 


mission for 


\ modest program launched by the Au 
Navigation Development Board wa 
halted im 1953) bee 
quirements were not sufficiently well ce 


mise Operational re 
because ait was felt) that a 
ihed mulitary data link 

provide useful tech 
tom ipplr ition 
link 
mcliding one by 
Mlectne now mito At 
borce use mad another by Bell Tek 
phrore Laboratori fou th Nav 
Recently — the Defense Department 
) program at Radio Corp. of 
data link 
taundard for both 


fined and 
number of cla 
programs mught 
HIques for Common S 
Several 


been dev cloped 


military cata tom 
brave 


General gomg 


launched 
Amer i to develop i 
svstem which wall be 


Air Force and Navy 


new 


Control vs. Display 


These military haan 


program pro 
duced know-how which ¢ 
ATCSS system 


whether the 


in be apphed 
though it as 


would 


to a civil 
doubtful 
declassify its 
civil aircraft 
hould not be 
link sy 


miuilitars 
equipment for use in 
However, this possibility 
out for existing data 
cutually 


ruled 
tems when they are oe 


“ 
AA 


TRAFFIC PLOTTING DISPLAY 
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LESS THAN 6 POUNDS OF GYROS 


STABILIZE MORE THAN 60,000 POUNDS/OF AIRCRAFT 


New CONVAIR F-102A 
All-Weather, Delta-Wing, 
Supersonic Jet Interceptor 


RATE GYRO SYSTEM 
in the F-102A features 
3 Honeywell Model JR / Gyros 


with these / outstanding characteristics: 


EXCELLENT LINEARITY: 0.25% of Full Scale. 
LOW HYSTERESIS: Less than 0.1% of Full Scale. 
LOW THRESHOLD: Less than 0.01 Degree/second. 


MICROSYN PICKOFF: Variable reluctance type providing infinite 
resolution and high signal-to-noise ratio. 


FULL SCALE RATE: Up to 1000 Degrees/second 
FULL SCALE OUTPUT: 5 volts. 

RUGGED: Withstands 100G shock. 
VIBRATION: Withstands 15G to 2000 cps. 
SIZE: 2” diameter, 4%," long. 

WEIGHT: 1.8 Ibs. 


In the Convair F-102A Rate Gyro System, Honeywell JR Rate 
Gyros instantaneously detect aircraft turning rates. Resulting output sig- 
nals stabilize the aircraft throughout its entire range of speed and altitude. 
Teamed with other equipment, this Rate Gyro System makes possible uni- 
form pilot control response for all flight conditions. Model JR Rate Gyros 
are also designed into a number of production and development missile 
programs. Honeywell products and engineering experience are available to 
assist in the solution of your Gyro system problems. Write for Bulletin 
JR .. . Minneapolis-Honeywell, Boston Division, Dept. 11, 1400 Soldiers 
Field Road, Boston 35, Mass. 


Honeywell |H 


BOSTON DIVISION 


Shown \ size 
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replaced by the new RCA system. 

One important difference between 
the military and civil data transmission 
needs explains why the military system 
is usually called “data link” and the 
civil system is called ATCSS. Miltary 
systems provide both automatic control 
of the airplane from the ground and 
data display. Civil users are imtcrested 
mly in data display 

Some observers believe the civil svs 
tem can be considerably less complex 
ind costly than present military data 
links because of this difference in oper 
itional use. One mteresting possibility 
isa TV-type ATCSS developed by Mel 
par, although it appears better suited to 
cround-to-air use than for air-to-ground 

The Melpar development might be 
illed a “very-slow-scan TV" which can 
transmit any stationary picture (letters, 
numbers, maps). This picture is dis 
plaved in the cockpit on a cathode ray 
tube, which conecivably could be the 
une unit used for airborne radar. The 
vstem has the advantage of being rela 
tively simple and can be operated from 
most of the new VHF communications 
receivers using a suitable adaptor-con 
verter. 


Action Needed 

Before any progress can be made in 
ATCSS, it will be necessary to get all 
Common System airspace users to agree 
on operational requirements—what capa 
bility is needed, required capacity, and 
the type of display. This will broad 
define the technical parameters of the 
required system. Only then can specifi 
hardware development begin 

While evervone talks hopefully about 
the potentialitics of ATCSS in reheving 
present voice Communication congestion 
ind traffic controller load, basic prob 
lems confront anv group attempting to 
formulate Common System standards 
ind needs 

Unless the vast majority of airspace 
users, including private aircraft, are 
\P'CSS cquipped, the trafic controller 
vill have to alternate between voice and 
VUCSS which may actually result) in 
less, not more, communication cfh 
ICTICS Thus the ATCSS = system 
clected must permit the use of min 
mum =cquipment, providing at  Icast 
PPLTDITDIUEDE SCTV IC? to AITSPace scl who 
in afford nothing better 

Furthermore, from the traffic con 
troller’s standpomt, the — air-ground 
ATCSS should operate compatibly with 
i controller-to-controller ATCSS — for 
maximum efficiency 

VIIF communications equipment 
that CAA has ordered for its new 
peripheral communications — network 
will be its first with 50 ke. channel 
pacing, compared to existing 100-200 
ke. spacing. When airspace users install 
equivalent 50 ke. channel equipment, 
it should roughly double available 
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Your Demands Created 


HIGH VOLTAGE 
SILICON POWER RECTIFIERS 


Sarkes Tarzian series type SM silicon rectifiers 
provide the practical, low cost solution to the high volt- 
age silicon rectifier problem. Stable characteristics in- 
herent in low voltage junctions are carried over to this 
series. If your application calls for high temperature 
and high voltage, send for complete information. 


ELECTRICAL RATINGS 





Mon Current Ratings Amperes 

Peak Mas Recurrent 
inverse leed Mas RMS Peat 

Volts r 150°C 100°C 1$0°C 100°C 1so0°C Neo 








800 225 112 $60 45 25 IN1}108 
1200 475 212 1 06 530 425 212 55 INTIO? 
1600 ac 20¢ 00 $00 400 oC 24¢ INTTIO 


2000 *) 187 740 470 175 ! ri ) INTIS 






































2400 a4 175 875 43? 350 17 IN}112 
2 


2800 162 | a1? | 405 y 25 | 14 WN | 
DB SE Et BE. _ J Rane 





DIMENSIONS 





31/32 1nN1}108 
1.7/14 IN1T109 
1.29/32 INTTIO 
2.3/8 INTIS 
2.27/32 INTTI2 
35/16 INTTND 


1° 
A 16 


Figure 1 

















ata «RECTIFIER DIVISION 


415 N. College Ave., Dept. AW1, Bloomington, Ind. 
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NEW CONNECTOR CONCEPTS! 


Illustrated above are a few of the many special connec- 
tors designed and produced by ampxenot during the past year. pilots and controllers don’t know 
Each represents a custom-engineered solution to a particular 
problem. Perhaps the descriptions below will indicate an answer 
to your current connector requirement; in any case, we would 
be happy to consult with you on your connector problems. 
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gestion. However, it 


so equipped. 


Increased use of 


listen in on a variety 


nomical solution may 
pool their efforts and 
monitor. 

Another solution is 


the airline station. 


Teletype Capacity 


bid - 
oP pee 


z 


; 
& 


10 years, except for a 


of circuit capacity,” 


ations and air trafhc 


hopes that a single 


Series QDL RF angle adapter 
Unusual 3-to-1 cable adapter meteorological services 


Subminax tee junction 
data of interest to it. 


Missile rack & panel pair; hermetic seal plug Because radar is more glamorous and 
more recent, the basic fact is often 
overlooked that the heart of any traffic 


Avionics: hermetically sealed Blue Ribbon 


Computers: 88 ‘ribbon’ contacts control system is communications—be 
aes , es y tween pilot and controller and between 

: pr van . 
Avionics: printed circuit receptacle for potting controllers. The CAA’s multi-million 


dollar program, which 





ch. 50, illinoi: : . 
icago note is headed for solution. 


AMPHENOL CANADA LIMITED 
toronto 9, ontario 


channels, greatly casing present con- 


1959 before the majority of airlines are 


troller communications will _ largely 
climinate working through individual 
airline radio operators who in turn relay 
the message. But this raises problems for 
the airlines who then find it more diff- 
cult to contact their aircraft. 

One possible solution, being tricd in 
the New York Air Route Traffic Con- 
trol Center, is to allow the airlines to 
tap into the controller's receiver to 
monitor conversations with their own 
aircraft. However, cach airline must 


with other airline aircraft. A more eco- 


selective calling (Selcal) equipment. 
This enables an airline radio operator to 
flash a light in the cockpit of an indi 
vidual aircraft alerting the crew to call 


ACC’s report by SWG-13 points out 
that teletype networks used to collect 
and disseminate weather data are badly 
overloaded. Despite greatly increased 
weather data now available and greater 
airline need there has been no basic in 
crease in teletype capacity in the past 


teletype operating speed. 
“As a result we are trying to dis 
seminate a volume of data far in excess 


“which often results in serious delays 
in receipt of vital weather data. Fre 
quently much data cannot be sent at all, 
or is withheld at relay points. Thus 


whether the weather has changed sufh 
ciently to affect adversely aircraft oper 


ANDB is investigating an extremely 
high-speed teletype system which may 
climinate this present bottleneck. It 


system can replace the three different 


: »wovide all information of interest every 
High voltage RF plug & receptacle oa The system would permit cach 
station to pre-select the specific weather 


number of traffic control radio receivers 
and transmitters within two years, is 
heartening evidence that at least one 
MPHEN <gePy 

AMPHENOL ELECTRONICS CORPORATION phase of the communications problem 






probably will be 







direct _ pilot-con- 

















of conversations 






be for airlines to 
set up a central 








the wider use of 














20% increase in 









SWG-13 | says, 


















control service.’ 






such high-speed 
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will double the 










NY B Wy FM Telemetering 


Discriminator * 


tra-A stalsle 


stable, all-channel discriminator presents a 


of accuracy .. 


equipment... . 


. better than an order of magyi 


new standard of FM data processing features: 


> HIGH OYNAMIC ACCURACY: Absolute accu- 
racy is better than 0.05%, and the dynamic 
accuracy of the equipment from input to 
associated band-pass filter through the 
low-pass output filter is better than 0.2%. 
> LONG-TERM STABILITY: 0.2% for life of 
equipment with no adjustments for zero 
drift, gain and line voltage wartetions, etc. 
> VERSATIUITY:C rter tes on any of 
23 standard IRTWG Cae sub-cer- 
rier frequencies from 400 cps to 70kc. 
Band switching may be accomplished re. 
ly or by selector switch on front panel. 
> AUTOMATIC WOW ond FLUTTER COMPENSA- 
Tiom: With Epsco FM. 106 Velocity Deviation 
Detector and Epsco CD-601 Velocity Devia- 
tion Compensation Distributor, errors from 
tape speed variations are reduced by a 
minimum of 35 db. 
> ZERO and 100% DATA CORRECTION: Produces 
automatic compensation for variation of 
transmitting sub-carrier oscillator fre- 
quency and gein by a transistorized electro- 
mechanical servo feature. 








d-c amplifiers provides: 
s phase linearity d tion not exceeding 
0.25 degrees oveh 90% of bandwidth 
@ Pass band fiat wit b 
to Fe. 


beat irequency bety 
channels 

@A total a 62 different & 
bandwidths selectable fro 
3490 cps. 





PHYSICAL CHARACTERISTICS 

SIZE: 10%" of space of standard 19" cabinet. 
WEIGHT: 294% pounds. 

CONSTRUCTION: Constructed oft S sepere te 
plug-in chassis as 

electronic and genet ts. “All 
c its ere acc ible on the standard 
layout forms. 














Engineering data sheet available on request. 


588 COMMONWEALTH AVE , 





“Epsco Model FM-108 
FM-to-Voltage Converter. 


ot- 


tp 
el wily Denation 
iM 108 


¥ 


Tape Compensation Output 


Handler 1] Distributor | ‘ 
Y r 


too | DATRAC 
Signal Volt 
“epatator 


| Telemetering Delay 
t 
if 
| 





f 

Remote Selector | 
and Control 

\ } 

Epxo Model BF-GOl Signal Separator 
unis, each of which contains 25 band-pass 
filers, are available for separating the com- 
posite sub-carrier signal prior to input two 
PM Converter. 

Complete FM telemetering receiving ma- 
tions are available with or without wow ead 
flutter compensation and zero and 100 percent 
correction features. Also available is the Epeco 
Model VCO-718 All-Channel Voltage-Controtied 
Onxcillatwor for FM Discriminator calibration . . . 
which occupies only 5'4 inches of panel space 
iacluding supply. 


* 


BOSTON 15, MASSACHUSETTS 





Compete, 


bn " 4 + . 
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Heat rapidly dissipated by unique heat-sink design. 
No outpul transformer needed—amplifier works directly into Oster- 
designed size 10 servo motor with center lapped control winding. 


AMPLIFIER DATA 

¢ Input Impedance: 2500 ohms. 

e Load Impedance: 250 + JO ohms. This is the 400 cycle 
stall impedance of an Oster Type 10-5054-03 servo motor 
control phase when resonated with 2.0 microfarad capacitor. 

e Power Gain (open loop conditions—no negative feedback): 
50 D. B. minimum. 

e Power Output: 0.5 watt minimum. 

e Power Requirements: 

+ 19.5 Vde—250 ma. 
+ 4.5 Vde— 20 ma. 
+ 8.5Vde— 6ma. (regulated + 5%) 

e Amplifier Rating: 0.5 watt min. at 25°C. 

e Environment proof operation assured by encapsulation of 
amplifier assembly. 


TRANSISTORIZED 
AMPLIFIER 
& SERVO MOTOR 


a Ma Fa ios a 
i Pts . Pn ee 
\, ?. fi - Z 


SERVO MOTOR DATA 


e With .015V at 400 cycles applied to amplifier input, motor 
pinion rotates 5000 RPM minimum under no load condi- 
tions. 

¢ With .075V at 400 cycles applied, motor develops .15oz.-in. 
minimum stall torque. Minimum speed 6200 RPM under 
no load conditions. 

e Up to 0.2 oz.-in. torque can be obtained by energizing the 
reference phase with 31.0V if motor has an adequate heat 
sink. This results in a reference phase current of approx. 
.210 amperes. 


Engineers for Advanced Projects: 

Interesting, varied work on designing 

transistor circuils and servo mechanisms. Contact 
Mr. Zelazo, Director of Research, in confidence. 


Input impedance variations to meet your specific requirements can be made. Write for additional information today. 





Other products include actuators, seroos, synchros, AC drive 
motors, servo mechanism assemblies, DC motors, molor- 
gear-trains, fast response resolvers, servo lorque unils, refer- 
ence and lachomeler generators, synchro indicators and 
motor driven blower and fan assemblies. 








MANUFACTURING CO. 
Your Rotating Equipment Specialist 


Avionic Division 
Racine, Wisconsin 
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Volume of Complaints Measures Need for 


New York—Continued criticism of the helicopter industry from military 
and civilian users is as much a recognition of its vast potential as it is of 
frustration of the customers who feel manufacturers are dragging feet in 


serving their needs. 


Basic ago remain: lack of large transport-type vehicles, complexity 


and attenc 
lack of all-weather capability. 


ant high initial and operating costs of the aircraft now available, 


Rotary-wing manufacturers’ design staffs are spread thin trying to cope 
with solutions, so what progress is being made is too slow to dim the ire 


of the user. 

It is evident that helicopter builders 
important sales volume. 
director, May. Gen. 
told) American 


are losing 
Army's aviation 
Hamilton Hl. Howze, 
Helicopter Society 

“T hope you understand that a low 
availability rate for helicopters does not 
by ANY MCAS WICTCUSE the 1 cpunire ment 
for them. Its effect is quite the oppo- 
site: low availability and high initial 
and continuing expense make the article 
too rich in terms of cost per ton-mile 


for the military to stand, and decrease 
the quantities of our purchase.” 

Worse still are signs that the Army— 
the industry’s biggest customer—is lean- 
ing toward new developments in fixed 
wing aircraft to replace the helicopter 
in some tasks, 

This factor was presented by Gen 
Howze before the House Subcommittee 
on Appropriations early last year when 
he stated: 


“We think that there is considerable 


HILLER XROE-1 ROTORCYCLE 


possibility in the development of fixed- 
wing transport aircraft with vastly im 
proved short field capability, not to re- 
place the helicopter, but to substitute 
for it on certain of the missions for 
which we now have no choice but to 
depend on the helicopter.” 

In addition to feeling that the fixed- 
wing type would be more cfficient aero- 
dynamically, Gen. Howze also men 
tioned that Army fecls that it would be 
cheaper ind casicr to maintain in the 
field 

Army faces a weight barrier on this 
proposition, since it has to contend 
with the Joint Chiefs’ 1952 Memoran- 
dum which limited its fixed-wing air 
craft inventory to 5,000-lb. empty 
weight types 

The new STOL development men 
tioned by Gen. Howzc before the 
Ilouse Subcommittee would have a 
three-to-five-ton payload, But this think 
ing does some Army feelings 
ibout helicopter shortcomings 

A slow-down on Army interest in 
large personnel helicopters could have 
a serious effect on civil transport types 
since the industry has felt a dependence 
on military funds to write-off their de 
velopment 

All airline helicopters now flying o1 
projected for the near future have had 
a military forbear 


reveal 


Flying Crane 


In place of the big personnel hetucop 


“flying crane’ 
uircraft 


ter, the Army is studying 
development, — rotars 
stripped to essentials minus the weight 
structure of conventional cabins. Five 
study contracts, totaling $264,900, have 
been awarded five manufacturers, while 
other firms are independently working 
on similar projects. Range would be 
10-100) mi., would bi 
to 16 tons. 
Indications are that 
the industry’s problems im meeting str 
dent demands for more efficient, mor 
economical machines, mav be traced to 
the multiplicity of projects and devel 
opment loads it has accumulated 
These are due partly to overzealous sel 
ing and partly to good-intentioned but 
over-enthusiastic supporters who imag 
ined that the helicopter was the immedi- 
ate answer to thei Deprived 
of a normal adolescence, as the fixed 
wing industry enjoyed, relatively small 
companies were called on to expand 
production at almost the same tin 
they were asked to develop machines 
ranging in size from |-man flying plat 
forms to big transports. In addition 
to developing the basic airframe, they 
also had to Bove and prove out rotor 
systems, transmission; utilize modified 


wing 


cargo Capac its 


1 mayor part of 


dre Wh 
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Helicopters 


fixed-wing powerplants, unsuitable in 
strumentation 

There is little doubt that criticism 
might also be directed to equipment 
supplicrs who have been slow to supply 
the helicopter manufacturers with spe- 
cially designed products, lighter in 
weight, simpler im construction, and 
suited to the new environment 


Optimism Undimmed 


The industry continues to roll with 
the punches and feel enthusiastic about 
its future. Harvey Gaylord, president 
of Bell Helicopter Corp., Ft. Worth, 
Tex., recently predicted that his com 
pany’s commercial business will total 
$30 million by 1970. Last year Bell's 
civilian helicopter dollar volume was 
approximately $8.5 million 

At mid-1956, the U.S. helicopter in 
dustry had total sales approximating 
$141.703,000 with $119,732,000 of this 
going to the military. Backlog at that 
time amounted to $472,060,000, of 
which the military accounted for $422, 
294,000. Export sales, not including 
MDAP deliveries, for January through 
December, totaled 178 units valued at 
$28,700,485 

Apart from the dollar importance 
that the military plays in helicoptes 
sales volume, the brightest spot com 
mercially has been the boom sparked 
by industrial and executive users, par 
ticularly the former 

Industry scarch to uncover and de 
velop natural resources throughout the 
world has carried the rotary wing air 
craft with it. In offshore oil explora 
tion in the Gulf of Mexico, helicopters 
worth an estimated $5 million-plus arc 
carrying thousands of passengers and 
uncounted tons of cargo monthly (AW 
Dec. 31, 1956, p. 27) 

Similar projects are underway around 
the world 


Industrial Impact 


The impact of such industrial work 
and the use of helicopters for executive 
transportation is scen in these recent 
figures from Bell: heavy concentrations 
of rotary wing aircraft in the Western 
Hemisphere include 15 Bells along the 
Gulf of Mexico, 50 along the West 
Coast of the U. S. and Canada, 30 in 
South America along the Caribbean 
Coast, 40 more throughout the Eastern 
U. S. and Canada and 30 in the Mid 
west area of the U. S. 

Including Bell 47s operated by for 
eign government non-military agencies, 
there are 550-600 various models of this 
type in commercial operation, of which 
150-200 are domestically flown. On 
business operations alone, Bell estimates 
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AIR VEHICLE 
Ye ton 
70-120 mph. 


AIR VEHICLE 
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How you can “squeeze” 
64. simultaneous messages 


. e 

into a single frequency 
Breaking communication bottlenecks is a specialty of the Hoffman 
CV-157 Dual Sideband Converter. In one quarter the space of 
previous sideband converters it achieves maximum use of today’s 
limited frequency bands, relieves trafic overloads. The CV-157, 
designed and developed by Hoffman, receives independently 
modulated AM signals with a highly suppressed carrier and splits 
them into two sidebands. Result: up to 75% greater effective 

range without increasing transmitter power — 2 to 32 times more 
traffic capacity without increasing frequency bandwidths. As many 
as 64 dualtone teletype channels, or various combinations of 
teletype, facsimile and AM voice can be handled by the CV-157. 
Write today for additional data on this and other advanced 
communications techniques now under evaluation at Hoffman. 















Scope pattern taken from Hoffman 
CV-157 showing two dualtone 
teletype channels on upper 
sideband, carrier partially 
suppressed. Each sideband can 
carry 32 teletype channels 

at one time. 












One AM voice channel (made by 
continuous vowel sound) on each 
sideband, carrier completely 
suppressed. CV-157 carries two 
3KC voice channels on each 
sideband. 











Llectronics and Mechanical Fugineers 
Significant developments at Hoffman in the 
fields of VLF, HF, VHF, UHF, forward 
scatter and tropospheric communications, single 
sideband and advanced ECM techniques have 
created important positions for engineers of 
high calibre. Please address inquiries to 
Vice-President of Engineering. 



















AM voice on lower sideband, 
dualtone teletype channel on 
upper. With suitable multiplexing 
equipment, the CV-157 handies 
64 simultaneous duaitone teletype 
channels. 
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that its 47s are accumulating more than 
20,000 hr. annually. 

Increased scope of industrial opera- 
tions is creating a demand for the large 
S-58, costing well over $300,000, with 
some operators planning to jump di- 
rectly from the little Bells to the big 
machines. “It’s amazing,” a Bell sales 
representative recently told Aviation 
Week, “It scems like only a little whik 
ago one of these operators was haggling 
with me over the price of a 47 tail 
rotor; now I hear he’s planning to get 
an §-58.” 


Airline Progress 


Scheduled helicopter passenger and 
cargo operations showed promising in 
creases last year, although they still 
need Civil Acronautics Board subsids 
necessary because of heavy operating 
costs. 

The three regular operators, New 
York Airways, Chicago Helicopter Air- 
ways, Inc., and Los Angeles Airways 
reported an increase of 150% in pas 
senger miles in 1956 over the preceding 
year. Passenger revcnucs were up about 
100%. 

New York Airways reported an 80% 
jump in number of passengers carried 
in 1955 for a total of 43,000. Scheduled 
passenger miles were up 69% for a 
total of 802,079; express loads went up 
58,328 Ib. to aggregate 1,917,618 Ib.; 
freight to 608,040 Ib., an increase of 
134,255. Mail was down 18% for a 
total of 1,156,172 Ib. 

Probably the most outspoken of the 
domestic helicopter airlines, NYA lets 
the industry know that it is constant 
evaluating rotary wing aircraft, regard 
less of their nationality, in its effort to 
find equipment cheaper in price, larger 
in capacity, more economical to 
operate. 


High Cost 


It opened its campaign carly this 


year. In January, Glen B. Eastburn, 
assistant to the president, acknowledg 
ing the carricr’s gains in 1956, said that 
NYA could not be satisfied with com 
pletion of 85% of its schedules and 
that the subsidy of 75% of the cost of 
the operation is uncconomic and can 
be tolerated only temporarily. He 
pointed out that the $-55s operated by 
the carrier have a seat-mile cost of ap 
proximately 70 cents, or a ton-mile cost 
of about $75, considered ‘fantastic un 
less enginecring and economic factors 
point to a better day for the helicopter.’ 
Other charges leveled by Eastburn 
e “Depreciation, maintenance = and 
flight operation costs .. . in Our exper 
ence ... in about four hours a day op 
cration . . . are roughly the same level 
. all too high 
e “Many of the details of cabin and 
operational accessories arc unduly cx 
pensive because of special design and 
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sometimes are too awkward to handk 
Why should it require removal of 
the insulation of the ceiling and walls 
to change the light bulb in a late design 
cabin?” 

e “Why should the rotor head have to 
be returned to the factory for corro 
sion treatment when civilian operations 
proved such was required on previous 
models? 

e “After four years of operating on 
helicopter model (8-55), the parts cata 
log has finally become a useful and de 
pendable handbook for maintenance.” 


Local governments also pose diffi 


HILLER YH-32 


BELL 47J 


culties for the operator, NYA finally 
began operations into a downtown New 
York heliport Sept. 26 after a long 
term squabble between city officials 
New York Port Authority and CAA 
As of May 1, NYA will begin round-the 
clock passenger, mail, cargo and expres: 
flights from the waterfront heliport 
With introduction of its 12-passenger 
S-58s to this landing site and the day 
night operation, it expects triple the 
number of people being served at the 
facility 
Reason 


est critics 


of the stanch 
that it be 


Army 
of the 


is on 
madustry is 
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OKINAWA RESCUE— The 28-man crew of an Army tug off Naha, Okinawa. The tug went aground aiding the 
was rescued by a Sikorsky H-19 of the U. S. Air Force’s Army coastal tanker in the background, also stranded 
Air Rescue Service after the tug was wrecked on a reef on the reef. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 


WORLD'S FASTEST—A Marine Corps Sikorsky HR2S-1 NEW RADAR HELICOPTER—Under development for the 
has set a world record of 162.7 mph. Flown by Major Navy by Sikorsky Aircraft is this HR2S-1W helicopter 
Roy L. Anderson, left, and Robert Decker, Sikorsky test with radome accommodating search radar gear. It can 
pilot, the HR2S also set new records carrying 13,250 lbs. extend radar coverage beyond the range of shipboard 
to 7,000 feet (surpassing a Russian record), and 11,050 radar or land-based radar picket aircraft. 

lbs. to over 12,000 feet. 
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HELICOPTER HISTORY 


FIRST SIKORSKY SPEED RECORD 
On June 3, 1946, at Dayton, Ohio, an 
Army Air Force’s Sikorsky R-5A, above, 
flew 110.849 mph. This was a world record 
for maximum speed without payload over 
a 20-kilometer course. 








aap, 


CHICAGO AREA passenger service has been inaugurated by 
Chicago Helicopter Airways, using Sikorsky S-55s8 of the type 
which pioneered in similar operations in New York and 
Los Angeles. 

IN EUROPE, Sabena Belgian World Airlines has received the 
first two of a fleet of 12-passenger Sikorsky S-58s. Landing 
at Brussels, above, after a delivery flight from Paris, an S-58 
averaged 146 mph for the 185-mile distance, setting a new 
city-center to city-center record. Sabena started commercial 
helicopter service in Europe with Sikorsky S-55s. 


SIKORSKY AIRCRAFT 


BRIDGEPORT, CONNECTICUT 
One of the Divisions of United Aircraft Corporation 
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lieves so much of its future depends on 
suitable helicopters if it is to survive as 
a military service 

It feels that in the vital ingredients 
of military tactics firepower and mo 
bilitvy—the former, incorporating nu 
clear weapons and missiles, has greatly 
outstripped the latter. The helicopter, 
Army feels, will plav an essential rok 
in permitting the dispersion and mo 
bility it vitally needs. Outnumbered on 
the ground by its potential enemy's 
luge armies, the ability to move rm 
serves to stave off an attack or mount 
an offensive with minimum delay can 
mean the difference between victors 
and defeat. 


All-Weather Lack 


One of the most critical factors it 
currently faces is lack of all-weather 
helicopter capability, which  severch 
limits ground force tactical possibilities 

Ihe Marines, aware of the effect of 
nuclear weapons upon a tightly grouped 
invasion force, are developing new heli 
copter assault tactres around special 
carriers. First of these, the Uhetis Bav, 
was launched last year after an $8 mil 
lion reconversion., Capable of carrving 
20 Sikorsky HRS helicopters and 1,000 
Marines, Thetis Bay will be used to de 
velop new amplubious doctrine and 
serve as the prototype of later helicopter 
carriers built from the keel up. 

The Navy, a firm proponent of the 
helicopter, particularly for use against 
the potent threat of submarines, can be 
expected to expand its carricr-bornc 
rotary wing ASW force, relieving the 
fixed wing S2h type of much of its 
operation. 

Navy is also expending considerabk 
effort on human engineering to mak¢ 
the helicopter casier to fly and to pro 
vide it with specialized instrumentation 
for all-weather operation. 


New Equipment 


Hehcopter design and development 
continucs unabated. A significant high 
light last year was the first flight of the 
Army’s new H-40, six-seater powered 
by a Lycoming T53 gas turbine and 
featuring design for simplified mam 
tenance. Bell expects military orders 
for the H-40 to figure importantly in 
its future contract volume, also con 
templates a seven-passenger commercial 
model. ‘The craft is built to pass CAA 
requirements. 

Bell also previewed its new four 
place 47) Ranger executive/utility light 
helicopter in the lucrative South Ameri 
can market with a 17,000-m1. flight that 
by early this year had resulted in 15 
orders, including foreign military sales. 
It is also producing the 47) for the 
Navy in utility and trainer versions. 

Rollout of the first production 
Cessna YH-41 light helicopter is ex 
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Valve Talk 


FOR WM. R. WHITTAKER CO., LTD, 
BY MARVIN MILES 


“Pilots, man your planes!” 


The Shangri-La’s bull horn reached across the big carrier's 
wind-swept deck as she pounded through the long Pacific swells. 

My pilot swung easily up the shiny flank of the big twin-jet 
Douglas Skyknight and I followed, ready-rigged in flight suit, life 
jacket, crash helmet and oxygen mask. 

I was still latching up buckles and plugging in lines as deck 
crews jockeyed the jet job on to the aft end of the catapult amidst 
eerie swirls of steam from the last launch. 

I had gone aboard the 889-foot flattop to see the three British 
innovations that have revolutionized carrier operations — the 
angle deck, the mirror landing system and the steam catapult. 
A cat launch was to be the climax of my study. 


The steam catapult has a longer, 
smoother, more powerful stroke than 
the old 120-foot hydraulic types and 
can launch much heavier planes, fling 
ing them to jet flying speeds with little 
or no wind over the deck. With the old 
catapults the limiting factor was the cat 
itself. Today, with steam, the limiting 
factor is the ‘plane. 

The 208 feet of track up ahead was 
foreshortened in appearance to 50 feet, 
ending abruptly at the bow line. In this 
distance our 23,000-pound Skyknight 
would be hurled to a flying speed of 
161 m.p.h 

Overhead, the canopy was locked 
partway open for easier escape if we 
should splash. A pacing destroyer and 
a hovering helicopter were comforting 
sights to port and starboard. 

My _ gave a quick signal salute 
to the launch crew and we both 
braced our heads hard back against 
the seats. I saw he had braced the 
stick with his right elhow jammed 
into his body to prevent an inadvert- 
ent pull-back under acceleration. His 
throttle hand was similarly safetied 
by a straight-stiff ened left arm. 

Held by the bridle hooked to her 
belly, the Skyknight shuddered heavily 
under the full blast of her two jets 
Then the launchman pushed the button. 

Instantly the three-fold weight of 
gravity slammed into us with the shock 
of a pro-halfback at full run. The Sky 
knight leaped toward the bow and the 
acceleration Gs jumped my weight 
from 160 pounds to an immobilized 
480 pounds. 

The run, actually less than two 
seconds, seemed interminable and I 
found myself grimacing behind my 
oxygen mask as the clutch of gravity 
squeezed me helpless against the seat. 

Then the deck blurred from under 
the jet, leaving only the restless gray 
sea beneath. There was no dip, no falter. 
The G-pressure vanished, releasing us 
from bondage.The Skyknight nosed up, 
docile now after the fury of her launch- 
ing by the world’s most powerful sling 
shot... 

The Shang was the first American 








carrier modified with the angle deck 
and seeing it in operation, so simple in 
theory, it seemed incredible it wasn't 
thought of long ago 

The landing strip, angled slightly 
off the fore-and-aft line of the ship, 
eliminates committing a plane to the 
barriers if it doesn't catch a wire. 
The pilot simply guns his engine and 
gees around again without barriers 
or parked planes to worry about. And 
up on the foredeck, launching crews 
are no longer concerned about a 
landing plane bounding over the 
barriers to spread death and destruc. 
tion aboard. 

Angled separation of landing and 
launching areas gave carrier operations 
vastly increased safety and faster, 
smoother operations at a time when the 
advent of heavier, high speed jets posed 
a rough problem for straight-deck flat- 
tops 

Ihe third innovation aboard the 
Shang is her new mirror landing sys- 
tem that has banished the familiar 
paddles from the landing signal officer's 
hands and may well banish the colorful 
LSO altogether 

A concave mirror some four feet 
square, mounted on the seaside edge 
of the landing deck, reflects a spot of 
light from a series of yellow-amber 
lights focused on it from the deck some 
distance aft 

If a landing pilot holds the light 
centered in the mirror—judged by a row 
of green datum lights extended out- 
ward on both sides at center level--his 
touchdown will be perfect and his tail 
hook will invariably catch No. 3 wire. 

If he’s too high, his line of sight 
will show the guide light above the 
datum line. If he’s too low the light 
will appear below the line. To stay in 
the proper landing groove he has 
only to correct to keep the light in 
the center of the mirror, for the spot 
is beamed upward on the sink rate 
(normal descent) of each individual 
type plane. 

Angle deck — steam launch — 
mirror landing...atomic power next! 
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MECHANICAL 
ENGINEERS 


Continually expanding programs at Northrop Air- 
craft are creating new opportunities for mechani- 
cal engineers in the following areas: launching 
and landing gear design, hydraulics and pneu- 
matics, control systems, and equipment. 

You'll enjoy the fine spirit of cooperation at 
Northrop. The new multi-million-dollar engineer- 
ing and science center, now nearing completion, 
will be a great place to work in, both as to its 
modern architectural design and newest scientific 
installations. You'll be associated with a top engi- 
neering team on such notable projects as North- 
rop's new supersonic trainer airplane, Snark 
SM-62 intercontinental missile, and other ad- 
vanced aircraft and missile programs. 

You'll be given constantly fresh, challenging 
assignments. Remuneration will be substantial, 
with many benefits that are unexcelled in the en- 
tire industry—health and life insurance, college 
educational reimbursement plan, regular vaca- 
tions plus extra year-end vacations with pay, and 
a generous retirement pian. 

At Northrop, the progress of personnel is im- 
portant. Initiative and ability are recognized and 
encouraged, and full opportunity is given to pres- 
ent and discuss ideas. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and 
production of all weather and pilotiess aircraft. If 
you qualify for one of these attractive positions, 
contact the Manager of Engineering industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-0, Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM 62 Intercontinental Missiles 
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pected this year. Delivery of com- 
mercial models is at least another year 
away due to prior military commit- 
ments, but even Bell sources admit that 
they expect the new Cessna to give 
them solid competition, particularly in 
view of its simplified rotor system. Bell 
has been busy redesigning the rotor 
system of its competitive 47 model to 
reduce substantially the initial and 
maintenance costs. Fact that Cessna 
has a large distributorship organization 
that could be trained to take on the 
CH-1 and provide convenient service 
locations is another factor that could 
help promotion. 


Simplicity Quest 

Omega Aircraft Co., New Bedford, 
Mass., flew. its new SB-12 twin-engine 
single-rotor helicopter late last year. 
Although capable of carrying four pas- 
sengcrs, the SB-12 embodics some fea- 
tures of “flying crane” configuration 
that make it particularly suitable for 
cargo carrying. Prime feature is simpli- 
fication of components for casy main 
tenance. Of its 19 bearings, 17 are 
automotive parts (AW May 7, 1956, 
p. 50). 

One-man flying platforms continued 
to make their appearance: Hiller has a 
new three-engine version of its previous 
model flying, DeLackner started de- 
liveries to the Army for evaluation pur- 
poses late last year. 

Hiller began deliveries of its YH-32 
ramjet-powered two-place helicopter to 
the Army at Ft. Rucker, Ala. Single 
rotor YH-32 has a 40-Ib.-thrust power- 
plant at cach blade tip. 

A tilting-wing turboprop aircraft for 
USAF and a ducted fan vehicle for the 
Amny are the two main projects devel- 
opment at Hiller. 

Hiller also introduced its Rotorcycle 
entry, the XROE-1. 


Early Warning 
Sikorsky flew the HR2S-1W, an 


early-warning version of the twin-en- 
gine, single main rotor $-56. The $-60, 
a Sikorsky flying crane project with tur- 
bine engines and a cargo pod space 
under a long, wide-spaced landing gear, 
was adel 

Kaman flew its HOK-1 fitted with a 
Lycoming 153, first U.S. helicopter to 
fly with a gas turbine engine. 

Goodyear developed a fabric rotor 
blade, using the principle of woven in 
flatable structures. It is testing the 
inflatable blade on its GA 400-R Gizmo 
one man helicopter. 

Work continued on various configura 
tions, attempts to conquer helicopter 
stability or complexity problems with 
unusual layouts. Gvyrodyne Corp. dis 
closed one such system, blade tip brakes 
on a coaxial one-man helicopter, used 
to control the helicopter in autorotat- 
ing descents 
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Figure 1 


Many developments have been made 
throughout the years to modify the ex- 
trusion process and the basic equip- 
ment. New and more difficult tasks are 
being demanded daily of this highly 
flexible tool. Industry has played an 
important part in the advancement of 
extrusion technology through their de- 
mands for more complex sections, closer 
tolerances, and new materials. Typical 
of the extruded products resulting 
from aircraft industry demands is the 
stepped extrusion. Fig. 1. 


Initially these efforts were spurred 
on to overcome the volume and weight 
limitations of existing equipment. Plac- 
ing material where it is required along 
the extruded length makes it possible 
to design integral connecting lugs and 
obtain the longer lengths required. Air- 
craft designers quickly took advantage 
of the simplified design possibilities 
with stepped extrusions. Economic ad- 
vantages became evident with reduced 
raw material costs and decreased ma- 
chining requirements. 


A variety of methods have been de- 
vised to produce extrusions with varia- 
able cross sections throughout the 
length. Early patent literature describes 
the use of tapered or stepped mandrels 
used to produce tapered hollow extru- 
sions which were split longitudinally to 
produce relatively simple sections. Ex- 
trusion dies with externally operated 
movable segments have been described 
in great detail to produce tapered and 


Stepped Aluminum Extrusions 


By C. J. Huffman, Technical Superintendent 
Kaiser Aiuminum Halethorpe (Md.) Extrusion Works 


stepped parts. These were the forerun- 
ners of the step extrusion processes 
which are in common usage today. Step 
extrusions are commonly produced at 
the present time utilizing two sets of 
extrusion dies. The small or minor sec- 
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Figure 2 


tion is extruded first to the desired 
length at which point the extrusion cycle 
is interrupted long enough to change 
dies to produce the major configuration. 
In most cases the dies are comprised of 
two segments to facilitate removal of 
the dies from the extruded part. Fig. 2 
represents a schematic tooling arrange- 





ment and operational sequence for this 
method of producing stepped extru- 
sions. A modification of this process is 
allowed through improved press designs 
utilizing a secondary locking arrange- 
ment to hold the minor section dies in 
position. If single piece dies are used 
the minor must be stripped off the end 
of the extruded section with the major 
die being threaded over the end of the 
minor part. 


In working from the finish machined 
part to the stepped extrusion require- 
ments, dimensional tolerances are of 
prime importance to insure ability to 
manufacture the desired part yet avoid 
an excess of stock. Stepped extrusion 
tolerances have not been standardized 
throughout the industry at present; how- 
ever, the following are typical of those 
that can be obtained today. These dif- 
fer primarily from normal extrusion 
tolerances in straightness and step area 
dimensions. The straightness of the 
overall part is measured by deviation 
from a reference line with the junction 
area (8” on either side of the step) be- 
ing excluded. Fig. 3. 


TOLERANCES 
OVERALL 
STRAIGHTNESS 
LESS THAN 70-71 TOLERANCE 750 mm 
OVER 20/1 TOLERANCE O15 me PER FT 
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Figure 3 
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Stepped Aluminum Extrusions (Cont.) 
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The straightness of minor and major 
positions of the extrusion is determined 
individually with the junction area be- 
ing excluded. The minor and major po- 
sitions are usually furnished to standard 
extrusion straightness tolerances. 


Due to the change of flow conditions 
in extruding the major and minor sec- 
tions the junction area usually presents 
the greatest straightening problems. 
Typical junction area tolerances and 
their application are shown in Fig. 4. 


In the design of stepped extrusions, 
produced from split dies, parting line 
locations should be considered not only 
from the tolerance standpoint, but from 
the ability to remove tools from the sec- 
tion. In some cases it may be necessary 
to provide slight draft angles on ex- 
tended elements to accomplish this. 
While the major and minor sections may 
frequently have a common plane, this 
is not a requirement of the process. In 
all cases the major section must com- 
pletely enclose the minor. 
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Figure 4 


Cross sectional tolerances of stepped 
extrusions are usually greater than nor- 
mal due to the inherent instability of 
split dies. It is generally necessary to 
provide sufficient machining stock on 
all surfaces of the section to be able to 
obtain the required accuracy of dimen- 
sion and surface finish requirements. 
This is particularly true regarding di- 
mensions which fall across the parting 
lines of the die. An additional tolerance 
is usually required on these dimensions 
due to possible shifting of the die seg- 
ment. Fig. 5. 


With the abrupt change in flow pat- 
tern between the minor and major sec- 
tions, areas of reduced mechanical 
properties are sometimes encountered 
at the junction extremities of the major 
section. This condition is illustrated by 
the flow patterns shown in Fig. 6. 


In each case the so-called dead metal 
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Figure 5 


areas not included in the direct flow path 
would be removed by following recom- 
mended machining practices shown in 
Fig. 7. 


An additional consideration which 
must be recognized is the cross-sectional 
areas of major and minor sections and 
the ratio of major area to minor area. 
These will have a marked influence on 
the mechanical properties obtainable. 
In normal aluminum extrusions, me- 
chanical properties are dependent on 
the degree of working the cast ingot re- 
ceived as measured by the reduction 
ratio, The reduction ratio is the ratio 
of extrusion press container area to the 
area of the part being extruded. Sub- 
standard mechanical properties are ob- 
tained in 7075 aluminum alloy when 
reduction ratios less than about 6:1 are 
used. When reduction ratios greater 
than about 30:1 are used for 7075 alloy, 
excessive pressures are required. 


Figure 6 


The designer usually had no knowl- 
edge or control of the container size on 
which a part is to be produced. In order 
to make the section producible under 
optimum conditions, the major area to 
minor area ratio should not exceed 5:1. 


( Idvewtisement) 


The mechanical properties of stepped 
extrusions, particularly the junction 
area, have been the subject of many 
discussions. In some cases, due to the 
differences in areas and thicknesses it 
will be necessary to work to two sets of 
allowable design stresses in the major 
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Figure 7 


and minor parts of the extrusion. As the 
producer cannot vary extrusion temper- 
atures rapidly enough to create ideal 
conditions for both major and minor 
sections, it is necessary to use a com- 
promise for the extrusion of both parts. 


For example, it may be necessary 
to use an elevated extrusion tempera- 
ture to start the minor section moving 
through the die. After the dies are 
changed to produce the major section 
this temperature may be considerably 
in excess of that required. From the 
standpoint of pressure requirements the 
major section has the advantage of a 
lower reduction ratio and the reduced 
billet length resulting from extrusion of 
the minor part. Mechanical properties 
for typical 7075-T6 aluminum alloy 
stepped extrusions are shown in Table 1 
(last page). In most cases it will be 
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noted that the strength levels in the 
minor section are slightly greater than 
in the major, with the junction proper- 
ties being equal to or slightly lower 
than in the major section. The effect of 
higher than recommended major to mi- 
nor area ratios will be noted in section 
D where the ratio is 8.9:1. In this case 
the strength levels in the lower section 
are considerably below those of the 
minor section in both longitudinal and 
transverse directions, with the junction 
properties falling below those of the 
major sections. Investigations have been 
made to determine mechanical property 
levels along a specific line from the front 
to the back of the extrusion. Results 
of a typical study are shown in Fig. 8. 
Mechanical properties are fairly uni- 
form along the length of the part follow- 
ing the general trend indicated above. 
The lowest mechanical properties are 
above the specification minima in all 
parts of the extrusion. 


Finishing operations for step extru- 
sions follow, in general, the practices 
used for normal products. A typical se- 
quence of operations for 7075 alumi- 
num alloy step extrusions would be as 
follows: 


(a) Extrude 

(b) Solution heat treat 
(c) Stretch straighten 
(d) Cut to length 

(e) Age 


In the solution heat treating operations, 
time at temperature would be deter- 
mined by the thickest element of the 
major section which would probably be 
slightly longer than the time required 
for the minor section alone. The normal 
practice in stretching is to grip each end 
of the section in a hydraulic unit and 
exert the necessary stretching force to 
straighten the part. Due to the differ- 
ence in area, all of the permanent set in 
stretching is obtained in the minor sec- 
tion. It may be necessary in some cases 
to carry out straightening operations on 
the major section and step area on a 
gag press. These operations would be 
performed before solution heat treat- 
ment wherever possible to avoid leav- 
ing residual stresses. 


As all step extrusions are machined 
to varying degrees the problems of 
warpage following machining are fre- 
quently encountered. This is very likely 
aggravated by differential residual 
stress patterns in the minor and major 
sections of the extrusion. Experience on 
plate has indicated that a 2% perma- 
nent set stretch will virtually eliminate 
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Figure 6 


warpage which occurs following ma- 
chining operations. Experience on ex- 
trusions indicates similar results may 
be achieved by stretching. The opti- 
mum amount of stretching required on 
extrusions has not been clearly estab- 
lished. A possible approach to this prob- 
lem would be the addition of finishing 
operations in the sequence shown in 
Fig. 9. The additional stretching and 
machining operations would result in a 
part uniformly stretched throughout 
the length. Work on this process is still 
in the development stages. It is not yet 
possible to predict whether this method 
will be successful in reducing warpage 
following machining or whether the im- 
provement will be sufficient to justify 
the additional costs. 
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Figure 9 


In considering other new develop- 
ments in the step extrusion field it has 
long been considered a possibility to 
produce parts with two, three or more 
steps. In these cases, rather than two 
sets of dies, three or more sets would 
be used to produce the desired configu- 
rations. This, of course, would introduce 
additional operations in producing a 
given part with increased tooling costs 
which would add to the price of the sec 
tion. In most cases it has appeared dif- 
ficult to economically justify additional 
steps. 


Extrusion technology has advanced 
very rapidly in the past several years, 
making it difficult to predict line of fu- 
ture growth. The present day producer 
many times finds himself producing 
products which a few years ago may 
have been considered impossible or im- 
practical. A possible step extrusion 
which might be produced in the future 
would be an extrusion with a major sec 
tion on both ends, such as shown in Fig 
10A. (next page). This would allow 
an integral fitting to be used on both 
extremities of the part. With the ad 
vancement of extrusion technology, this 
appears possible and may become com- 
monplace in the future. Many of the 
present step extrusions are used for 
aircraft spar cap application. Require- 
ments for step extrusions can be vis- 
ualized with the major portion being 
located in the center of the part as 
shown in Fig. 10B (next page). It would 
seem that extrusions of this type could 
be ideally used for aircraft stabilizer 
spar caps extending completely through 
the fuselage or for similar applications 
on the wing. In some cases this enlarged 
portion could be used for attachment 
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Stepped Aluminum Extrusions (Cont.) 


points for the landing gear. While seem- 
ingly far-fetched, these products are not 
impossible from the extrusion produc- 
ers’ standpoint although it would be 
emphasized that a great deal of time 
and development effort would be re- 
quired to make these products a pro- 
duction reality. 


Many applications for large tubular 
parts are being developed in the missile 
field. Internal and external steps on 
these tubes can be obtained through the 
use of a stepped mandrel combined 
with the techniques normally used to 
produce step extrusions. The use of a 
stepped mandrel has previously had the 
limitations of allowing only unidirec- 
tional stepping of the interior surface. 
With modern extrusion equipment it is 
possible to place these steps at either 
end of the tube or in the center, as de- 
sired, Typical of a product that could 
be produced by this means is the part 
shown in Fig. 10C. 
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MECHAMICAL PROPERTIES OF 7075-16 ALUMINUM ALLOY STEP EXTRUSIONS 

















Figure 10 


In other areas of development of 
extruded products for aircraft usage, 
integrally stiffened panels are now be- 
coming commonplace. These products 
are presently available in widths up 
to 25” extruded in flat configuration. 
Development work indicates greater 
widths are available from existing 
equipment. Frequently this type of sec- 
tion will be extruded in a “V” or tubular 
configuration to obtain greater widths. 
A great deal of effort has been expended 
in attempting to flatten tubular extru- 
sions to obtain the desired flatness re- 
quired of aerodynamic surfaces. The 
success of this work has been limited, 
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Table 1 


hence, the uses of this product have 
been principally in interior applications. 
With the amount of development effort 
being expended in this area, it seems 
very likely the problem of flattening 
tubular extrusions will soon become a 
thing of the past. 


The extrusion of tubular parts with 
external or internal rifling has been car- 
ried on for some time. These techniques 
have been developed to a point where 
it is possible to maintain very close tol- 
erances on the degree of spiral. Parts 
such as these have found application in 
the missile field. 


Looking to the future on the uses of 
extrusions in the aircraft industry, it 
seems that a new family of products 
will be produced within the next few 
years. With the full scale production 
from the Air Force Heavy Press pro- 
gram, very likely larger and longer ex- 
trusions will be commonplace. Drastic 
improvements in the quality levels of 
aluminum products have been achieved 


through new melting and casting tech- 
niques, resulting in improved metal 
quality. Immersion ultrasonic testing 
techniques are becoming more advanced 
daily, with rigid standards being estab- 
lished to meet the aircraft industry’s 
exacting requirements. With the new 
demands industry is placing on the ex- 
trusion process it is assured of contin- 
ued growth into bigger and wider fields 
of application. 


For immediate attention to any ex- 
trusion request, contact the Kaiser Alu- 
minum sales office or distributor listed 
in your classified telephone directory. 
Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive 
Bldg., Chicago 11, Illinois; Executive 
Office, Kaiser Bidg., Oakland 12, Cali- 
fornia. 


Free reprints of this advertisement 
are available upon request. Write to 
Kaiser Aluminum & Chemical Corpora- 
tion, 1924 Broadway, Oakland 12, Cali- 
fornia. 


Panel presentation mode at Aircraft Production Forum of the 
Society of Automotive Engineers ot Los Angeles, October 3, 1956. 


Kaiser Aluminum 
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Business Flying Shows 


J. Bulban 


By Erwin 


New York—Business flying is well on the way to casting off last shackles 


of obsolescence and achieving its long dream of a fleet of modern aircraft 


in all categories. 


Growing interest in turbine-powered equipment, substan- 


tiated with contracts, is bringing business flyers closer to their more sophisti- 
cated brothers in the military service and the airlines. 
lied to obsolete aircraft for the better part of a decade, during which 


business flying nevertheless achieved amazing growth, business flyers find this 
new equipment promises them an cra of even greater expansion. 
An increase in business flying to over 9.9 million hours and more than 1.8 


billion miles in 1970 is forecast by the Civil 


Acronautics Administration's 


Office of Planning, Research & Development. 
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previous records, the industry delivering 
more than 6,800 aircraft having a net 
billing value to the factories of more 
than $103.7 million. This compared to 
4,435 units in 1955 having a value of 
approximately $91 million. It marked 
another year of increased production of 
twin-engine aircraft, over 1,000 being 
delivered, compared with $00 in 1955 

New highs were reached by the in 
dustry’s “big three,”’ Beech, Cessna and 
Piper 
© Beech fiscal 1956 sales went up 23% 
over the vear to total $32, 
091,761, close to its military sales 
volume of $42,447,187 
e Cessna led the industry 
ness aircraft sales totaling $ 
a 33% increase over 195 
volume totaled $24,526,365 
¢ Piper's commercial sales jumped 
nearly 50% for a volume of $23,215, 
398; military sales, which this company 
does not push, were a negligible $1, 
$65,307. 
@ Acro Design is cautious about reveal 
ing its sales activitics, but last year it 
delivered more than 150 twin-engine 
Commanders 

In all, these four leading business 
plane manufacturers turned out mor 
than 6,400 units having a total retail 
value exceeding $125 million 

A bigger year is forecast for 1957 
Beech predicts commercial sales of 
$46 million this year. Piper has set 
$36 million as its target. Only Cessna 


pres ous 


with busi 
37,703,472, 
5. Military 
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docs not foresee a big jump in sales 

This is probably duc in part to the 
major production effort the company 
made last year when it outproduced the 
other three top compamics combined by 
more than 1,000 units 

This year Piper will come out with 
the first of two modcls of its low-wing 


four-place Comanche, aimed primarils 


AERO COMMANDER SUPER 6860 


at the 182 market. Beech wall offer its 
light twin Model 95 ‘Travel Au 
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U. S. CIVIL AIRCRAFT BY MANUFACTURER 


(es of Janvery 1, 1956) 





Manufacturer Active 
14, 466 
11,293 2,261 
5,825 3,142 
4,501 496 
4,268 2,614 
2,978 993 
2,960 2,070 
Ercoupe 2,706 852 
Boeing-Stearman 2,196 1,293 
Fairchild 832 1,318 
All others 8,407 4,194 


Piper 5,653 
Cessnea 

Aeronca 

Beech 
Conveir-Stinson 
Luscombe 
Taylorcraft 


Totals 60 , 432 24,688 


Number of Aircraft 


Inactive 


Percent of U. $. Tete! 


Total Active inactive Tetal 


20,119 23 22 
13,554 18 
8,967 
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6,682 
3,971 
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climbed from 58,994 te 60,432. 





Source: CAA Statistical Study of U. $. Civil Aircroft. 
This latest study is of particular interest statistically, since it reflects @ year-long cam- 
paign against “deadwood" in CAA's aircraft registration files. 
of registered civil aircraft dropped from 92,067 as of jan. |}, 
above official report. However, in the same period, the number of active eircraft 
The “enti-deedweod" campeign reduced inactive 
registrations from 33,073 or 36% of the total te 24,888, only 29%. 
is complete, CAA estimates another 4,000 registrations will be canceled. 


As @ result, the number 
1955 te 65,320 in the 
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n 
~ 


3 
$27 667 685 
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000 149,000 74, 600 74, 800 


TOTALS (Aircraft) 627 601 617 654 693 611 
TOTALS (Net Billing Price) $8, 384,378 $8,136,614 $0, 067,489 $10,083,760 $10,646, 672 $9, 264,605 $8, 343 067 
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Source: Manufacturers reports to AVIATION WEEK. = In addition to standard line, Cessna delivered following: 1 Model 325 agricultural aircraft (modified L-18) in March; 5 Model 195 
and 1 Model 326 in April; 1 Model 196 in Sept. Dollar volumes included in monthly data above. 








is offering a tricycle-geared model this 
year. T'recker (formerly Royal Aircraft) 
delivered 13 Royal Gull twin-engine 
amphibians and is now offering the 
plane with 340-hp. — superc harged 
engines. Colonial Aircraft started de 
liverics of its single-engine Skimmer 
amphibian in August, has delivered 11 
planes since. Helio has delivered ap 
proximatcly 30 short-takeoff Couriers. 


Who Buys 


Where are these airplanes going? A 
Cessna sales survey of its customers for 
December 1955 through September 
1956 showed these percentages by in 
dustry classification (light twin sales 
in parentheses): Business services, 4.9 
(9.2); personal services, including §pro- 
fessional people, 12.4 (1.5); manufac 
turing, 14.3 (24.6); wholesalers, 7.3 
(6.2); retailers, 7.0 (4.6); transportation, 
3.6 (4.6); communications, 1.6; govern- 
ment, 1.3 (1.5); public utilities, 0.3; 
construction, 14.6 (9.2); agriculture, 
forestry, fisheries, 11.3 (6.2); mining 
and oil, 15.8 (24.6); finance, insurance, 
real estate, 5.6 (7.8). 


BEECH BONANZA More power and speed continues to 
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be the trend, with the supercharged 
light engine gaining increasing favor 
for the extra performance it gives, par- 
ticularly at altitudes over 10,000 ft. Be- 
cause of increasing flcct of bigger and 
faster aircraft, employment of pro 
fessional pilots is also gaining. More 
than 3,500 business aircraft are flown 
by professionals, according to CAA; 
most multi-engine aircraft owners em 
ploy their services while only one in 10 
of the single-engine class is flown by 
a professional. 

Also noteworthy is the higher utiliza 
tion of the bigger airplane; CAA indi 
cates that gencrally multi-cngine air 
craft spend about twice the hours aloft 
as the average single-cngine types. 

Data on the number of business air 
craft in service is still dificult to ob- 
tain. CAA only last July began to ask 
owners of general aviation category 
aircraft to indicate primary usage 

Last estimates were that approxi 
mately 36,000 aircraft did some busi 
ness flying in 1955; of these 18-19,000 
were primarily used for this purpose. 

Current estimates of the number of 
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multi-engine business planes m_ service 
add to about 3,500 

How did business aircraft fare in acc 
dent rates last year? CAA safety per 
sonnel are inclined to believe that their 
iccord was a good one. The count 
approximately 36 accidents involving 
multi-engine aircraft under 12,500 Ib 
gioss weight, six over that weight 

The smaller aircraft accounted for 
nine fatalities (including two persons 
on the ground) and cight injuries; data 
on the bigger planes is still beimg com 
piled. 

The breakdown by type, according 
to CAA’s files: Acro Commander, 5; 
Beech 18, 12; Cessna 310, 7; DH 
Doves, 2; Grumman Goose, 2; Grum 
man Widgeon, 2; Lockheed 12-A, 2; 
Piper Apache, 2; Riley Twin-Navion, | 
and ‘Trecker Royal Gull, 1. In the over 
12,500-Ib. gross weight class two were 
Lockheed Lodestars and three Lock 
heed Venturas. 

Good as the record might be, CAA 
safety people are not complacent about 
it and the indications are that they are 
actively considering new rulings that 
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they feel will improve the record or pre- 
vent it from deteriorating 

One of the proposals that is dis 
cussed most frequently is that pilots 
of light twins be type certificated for 
cach model airplane, much as is re 
quired by pilots of the 12,500-Ib. and 
over category 

Another item under consideration ts 
a regulation governing the number of 
hours business pilots can fly within a 
specified penod of time 


Field Agents Trained 


CAA is currently training field agents 
in the problems and operations of busi- 
ness flying to develop personnel along 
the lines of bank examiners who will do 
routine checks on executive plane oper 
vtors im their areas 

As regards equipment, many business 
planes are better fitted than airliners; 
and of the total amount of weather 
radar, autopilots and ommni-range gear 
m all U.S. civil aircraft, they carry the 
majonty, Manufacturers are hard at 
work developing equipment particularly 
suited in size and weight for these air 
planes. Lightweight weather radars suit 
able for the small twins, simplified low 
cost autopilots for single-engine types 
md larger are examples 

The equipment market is indicated 
by companng manutacturers’ list prices 
tor the standard versions of their mod 
cls with that of the average airplanes 
delwcred = to customer 
regarding extra equipment, list prices 
in parentheses: Beech 35 Bonanza, ap 
proximately $25,000 ($22,650); Beech 
K50 ‘Twin-Bonanza, $100,000 (S88, 
000); Beech E1S8s, $130,000 ($106 
975). Last vear Cessna’s Model 172 
listed for $8,750. As delivered to the 
dealer for his customer this airplane was 
price tagged at about $9,550. Some 
70% of the Model 310s leaving Wich 
ita last year carried $20,000 worth of 
optional equipment 


specications 


Service Facilities Grow 


expansion of servicing facilities to 
handle this rapidly growing flect of con 
stantly moving aircraft is expected to 
be aided considerably by Small Busi- 
ness Administration's announcement 
last vear that Federal loans will be made 
to finance hangar and shop building 

Iffective augmentation of this pro 
gram will in turn encourage more busi 
ness firms to operate aircraft. ‘There 
are many who hold back, pending avail 
ability of facilities to care properly for 
their planes. In the case of operators, 
there are some who have seen planes 
their fields go hundreds of 
miles away for maintenance 
they were unable to secur 
bank loans to expand facilities 

Istimate that there is a current need 
for approximately $90 million worth of 
new hangar and shop construction has 
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SMALL TOWNS OR BIG CITIES £es0 is there...at 600 airports 


from Maine to Teras! You just can’t beat those Esso Aviation Dealers for 


prompt and courteous service. (And, as you know, there are no better products 
than Esso fuels and lubricants!) With an Esso Credit Card, charge-account 
convenience is yours at any of the Esso Aviation Dealers. With it you can even 
charge tire and battery service, landing fees, overnight in-transit storage and 
most minor emergency repairs — as well as gasoline, oil and lubrication. Better 
get one! And, next time, put down where there is an Esso Aviation Dealer. 





FREE TO PILOTS! See your nearby Esso 
Aviation Dealer for your free copy of 
“The Esso Co-Pilot”— a complete direc- 
tory of Esso Aviation Dealers. 
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been made by J. B. Hartranft, Jr., pres- 
ident, Aircraft Owners & Pilots Assn. 
Aside from this immediate need, he 
sees an additional $10 million expen- 
diture required annually to keep pace 
with the growing civil air ficet. 

General aviation alone is expected to 
be operating 69,500 active aircraft by 
1960, 89,000 by 1965 and 107,875 by 
1975, CAA planning experts report 

Preparation for this potential already 
is underway at key areas of the country. 
Southwest Airmotive expects to have 
the major portion of a $4 million con 
struction program completed by the 
end of this year at Love Field, Dallas, 
lex. 

It has borrowed $1.5 million from 
the city’s airport bond funds, will fi 
nance the remainder privately 

A look at its business record last 
vear shows the reason for this opti 
mism; in 1956 Southwest took care of 
14,400 visiting planes. Of these, 9,900 
were business planes, 3,300 were muh 
tary piston and jet-powered types and 
1,200 were non-scheduled airliners 

Another large operator, occupying a 
new $1 million business aircraft service 
center at O'Hare Field-Chicago Inter 
national Airport, is John P. Henebrv’s 
Skvmotive, Inc., which handled approx 
imately 1,200 airplanes in 1956, supply 
ing 621,872 gal. of gasoline to these 


(AT AIRWORK 
OF COURSE) 


The Law of Supply and Demand works in your 
favor at Airwork's longest address: 5821 
Seminary Road, Baileys Crossroads, Alexan- 





BUSINESS FLYING 
1946-1970 


Hours 
(000's 
Omitted) 





Miles 
(000's 
Omitted) 


121,530 
228,125 
298,945 
309,062 
339,700 
379,845 
419,705 
499,166 
552,610 
614,900 
691,420 
997,500 

1,483,300 


1946 
1947 
1948 
1949 
1950' 
1951 
1952 
1953 
1954 
19558 
1956° 
1960° 
1965’ 
1970° 
low 
Intermediate 
High 


1,068 
1,966 
2,576 
2,615 
2,750 
2,950 
3,124 
3,626 
3,875 
4,300 
4,580 
5,700 
7,807 


9,000 
9,929 
11,000 


1,710,000 
1,886,500 
2,090,000 





Sources: 1946 1954, CAA Annual Survey of Air- 
craft Use; 1955 1970 CAA Program 
Planning Office. 

. Data statistically computed from trend since 
no formal survey made by CAA in 1950. 

. Based on preliminary data. 

. Estimates. 














dria, Virginia. Here, the area's largest private 
stock of factory-new aviation spare parts is 
ready for prompt shipment. 


Call Airwork first: Ask for Henry Hutchinson 
or Jack Hyland at Jefferson 3-8118. You'll 
save downtime—and that down hearted 
feeling that comes from slow, undependable 
deliveries. 

*SPA means Spare Parts Availability 


Airwork | 


COPPORATION 
CLEVELAND 
NEWARK 


ALEXANDRIA . 
ATLANTA «© MIAMI « 
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customers. Henebry estimates that there 
are approximately 125 business planes 
located in the Chicago area; his base 


has 32 as tenants 


Ch re s 
Penty 


THIS BASE IS A MAJOR SUPPLIER 
TO THE AIRLINES...AS WELL AS 
BUSINESS AVIATION. FACTORY-NEW 
SPARE PARTS FROM MOST LEADING 
MANUFACTURERS OF ENGINES AND 
ACCESSORIES ARE STOCKED HERE. 
Phone Jerry Church or Bob Fleury at 
TUxedo 8-3467 for next truck deliveries. 


* Spare Parts Avaviabrirty 


Airwork 


CORPORATION 
ALEXANDRIA ° 
@TLANTA « 


CLEVELAND 
MIAMI « NEWARK 


@ BUSINESS FLYING 


Apart from = the a fixed 
base operators, who have learned to 
grow with this new business, ther 
are many who still treat it casually, to 
the frustration of many executive plane 
pilots who too often touch down for 
refucling or refreshment and then have 
to literally hunt down personnel to 
provide them with the service they 
need. It doesn’t happen too often to 
the same pilot, if he can help it. He 
will go many miles out of his way to 
give his business, including the pur 
chase of hundreds of gallons of fuel, to 
a businesslike operation where there 
are neat linemen to guide him to the 
ramp, take his order, help him disem 
bark his passengers and round up neces 
sary transportation or even hotel ac 
commodations 
Developing a skilled 


staff, a got vl 


cchelon of — personnel and 


also learning the ins-and-outs of good 
financing are among the necessary 1% 
quisites of the new breed of fixed base 
operator 

Some are lulled into complacency 
because they feel they have adequate 
facilities and can pomt to a tenant list 

but it may be that the latter is partly 
due to overcrowding elsewhere. Should 
a competitor expand facilities, the com 
find business 


placent ray 


going off quickly 


operator 














IN 
i 


! 
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SPA MAKES SURE YOU GET 
NEW SPARE PARTS WITHOUT 
DELAYS MANUFACTURERS 

INCLUDING MAJOR PRODUC 

ERS OF ENGINES AND ACCES 

SORIES ARE STOCKPILED ON 
OUR SHELVES, WAITING YOUR 
ORDER 

For yet fast call 
Berme Gale or George Kilday at 
TAibot 4.3400 or write 30) 
Sherman Avenue, Newark8,N J 


deliveries 
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Don Vest, Vest Aircraft & 
Finance Co., ® O. Box 5306, 
Sky Ronch Airport, Denver, 
Colerode 


H Werren Helleday, Stennel! 
and Helladey, 643 Washington 
Building, Artingten Towers, 
Arlington, Virgina 


Robert — Weed, Newport Air 
Park, Newport, Rhode island 


€. H. “‘Ted’’ Telen, National 
Aare Sales Corp., Midway Air- 
, Chicege, tilinois 


John A “‘Jack’’ 
Sente Menica Avietion, 301! 
Alrpert Avenue, Municipel Air- 
port, Senta Menica, Colifernia. 


ivdmen, Stonneli 
Helledey Aircraft Seales, Cor- 
oling Division, Municipal Air- 
port, Charlotte, North Ceroline, 


A. mM "Sime 
ing Aviation 
Municipol Airport, 
Pennsylvonia. 


pe 
Wynn Cronie, 
motive, inc., 


Bertolet, Read- “ 
Service, 


Minnesota Air 
Minneopolis St 
Poul international 
m~ M 


Peter Graves, Seuthern Onie 
Avietion Sales Ce., Doyten 
Municipal Airpert, Vendolie, 
Ohie. 


Inc., 


Reading, 
York 


Airpert, 





W. 0. Meddes, Aere South. 
ern Corp., 60! Nerth Broed- 
wey, Nashville, Tennessee 


Herrol Bellomy, 1. 8. Smith 
Aircraft Corp., Miami Interne- 
tiene! Airport, Miami, Florida 


AERO 


W.H. ‘Bill’ Buchenon, Soles 
Monager, Johnson Air interests, 
inc., Horlick-Racine Airport, 
Racine, Wisconsin. 


lucion M. Teillec, Trons-Aire 
Corporation, Pan-Air Building, 
New Orieens Airport, New Or- 


leans, Levisione 


navticeol Cerperetion, 
Municipel Airpert, 


Normon Hoflmon, 
Flying Service, 
port, Box 82, Midland, Texas 


Soha Wiledon, Hunter Aviction 
Ce., ?. O. Bex 122, Lembert 
Pletd 


Levis, Missouri. 


ie . 


leibee Wheeler, Buflaic Aero 


Buffalo 
Buffclc, New 


West Texas 
Midiend Aijr 


Levis Humphreville, Executive 
Aircraft Corporation, Municipal 
Airport, Pontiac, Michigon. 


Jock Gregg, Northern Aircraft 
Ceo., International Termine! 
Buliding, internotional Airport, 
Oekiend, Colifernia. 


Victor “‘Vic’’ Bruce, indian- 
apolis Executive Aircraft Corp., 
Indianapolis Municipal Airport, 





Joha $. Grown, Brown Aero 
Corp., 3300 Love Field Drive, 
Delios, Texot. 


R. Brond, Aero Com 
Dist. (Downtown Air 
Hongor 3, Municipol 
Tuvlse, Oklohome 


Mon 
mander 
pork), 

Airport, 


©. 8. Catton, Feirfex Aviation, 
tnc., 3301 Fairfax Treflicwey, 
Feirtax Airport, Kenses City, 
Kensas. 


Robert M. Brown, Commender 
Soles Compeny, Terminal 
Building, Internationa! Airport, 
Sen Antonio, Texas. 


NATION-WIDE SALES and SERVICE 


AND 


COMPANY 





@ BUSINESS FLYING 


Agricultural and Pleasure Flying Grow 


Agricultural aviation continues to maintain a leading position in general 
aviation, second only to business flying. 

Although the data on 1956 agricultural aviation operations was not fully 
collated by early this year, the trend indicates that it probably exceeded 1955, 
a record year for the acrial applicator. 


One signpost of the trend is that 
last year acrial operations against m 
sects under State-U. $. Department of 
Agriculture contracts were the most 
extensive in history 


Total Acreage 


Aircraft operating under State and 
lederal contracts in 1956 sprayed and 
dusted insecticides on more than 5 
million acres throughout the U. S 
9 million acres, counting treatments 
in the large-scale war against the Medi 
terrancan fruit fly. The growth of these 
contract operations m recent years can 
be appraised from these official data 
1950, 4.2 million acres; 1951, 1.9 mil 
lion acres; 1952, 1.5 million acres; 1953, 
1.4 millon 1954, 2.5 millon 
acres and 1955, 4.2 million acres 

These figures do not include the vast 
areas covered by aerial applicators for 
farmers and ranchers, since these figures 
are late in being compiled. But the 
total activity in 1955 accounted for 
over 60.1 million acres and it is ex 
pected that 1956 private operations 
went as least as well 

Breakdown of the various 1956 State 
USDA contracted operations against 
miscects 
¢ Grasshopper control programs cov 
cred 2 million acres of ranchland aerially 
in 10 western states. 
e¢ Spruce budworm control accounted 
for about 1.4 million acres in Montana 
and Idaho. 

e Mediterranean fruit fly treatment re 
quired 4.5 million acres of spray treat 
ments over a three-quarter million acre 
area in Florida, 

¢ Gypsy moth control covered about 1 
million acres of forests in cight north 
castern states and Michigan 


acTes; 


Combined Programs 


In addition, there were important 
programs with federal-state funds in 
volving 58,000 acres in five western 
states on Mormon crickets, 12,000 acres 
covered in Idaho against the beet-leaf- 
hopper, 10,000 acres in three states 
against the tussock moth and 3,000 
acres covered in Wisconsin and Michi- 
gan on spittlebug control. 

Big programs appear to be slated for 
USDA and the states. One of the largest 
will be a six-wecks attack on the gypsy 
moth beginning this May covering New 
Jersey, Pennsylvania and most of upper 
New York from border to border. It 
will probably necessitate covering 2-4 
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million acres annually for three years 
Under consideration is night spray 
ing from 500 to 1,500-ft. altitudes, prob 
ably the first time this would be done 
Some western operators have worked 
acrially at mght on cotton, but at much 
lower altitudes because of less rugged 


ged 


terraim 

Growing ever larger, these vast ap 
plication programs are encouraging a 
trend towards larger aircraft: through 
the fourengine B-17. In 1955. there 
were 18 big ships, including C-46 
C-82, the Flving Fortress, and DC-3, 
used by operators on this type of con 
tract 

Last year the number had just about 
doubled, and the outlook is that it wall 
continue to rise . 


Another factor encouraging the use 


SNOW 5$-2 
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NEW STRUCTURAL CONCEPTS 
FOR MODERN FLIGHT 


high 
temperature 
brazed stainless 
steel honeycomb 


SANDWICH PANEL 
STRUCTURE 


developed by Rohr, ranges in thickness from one- 

eighth of an inch to five inches and is used for straight, 

tapered, curved and compound contoured panels for wings, 

control surfaces and various similar applications. Strength values: 
edge compression 166,500 psi; simple beam, 10-inch span, 166,500 
psi; short beam, two-inch span, 600 psi; F tu face 170,000 psi. 


HIGH STRENGTH WELDMENTS 


produced by Rohr meet high strength weight ratio requirements for modern 
airplanes. Rohr has developed special techniques for hot forming of detail parts 
and for heat treatment. Design of the weldments is an important factor in suc- 
cessful production, which is why Rohr supplies all production design of the units. 


METAL BONDED STRUCTURE 


comprises face skins, stiffening members and honeycomb core, and is being 
produced by Rohr for wing, power plant and empennage fairings, skin 
sections, trim tabs, deicer provisions and many other similar applica- 

tions to take the place of rivets and bolts. Many such structures 

involve the joining of dissimilar metals to achieve weight 

reduction, giving wider latitude in aircraft design. 


Excellent career openings for 
engineers and skilled technicians 


= 
ROHR 








of multi-engine types is imercased ac 
tivity over populated areas. In 1955 
approximately 1.5 million acres of con 
gested area application was done 

This involved 10,500 fiving how, 
during which 218,000 Ib. of dry chemi 
cals and 2 million gal. of spray werc 
apphied. 

According to the Civil Aeronautics 
Administration, the figures for 1956 
will be much higher. CAA people feel 
that multi-engine aircraft provide a 
much higher safety factor in event of 
engine failure than smaller ships 


Safety Measures 


Congested area work is also the sub 
ject of some CAA thinking about 
vising regulations to enhance safety 
Under consideration are requirements 
that operators have emergency dump 
valves for rapid jettisoning of material 
in event of engine failure, improved 
plotting of operations to imsure that 
clear areas for emergency landings ar 
usually available, and two-way radio, 
particularly in areas where air traffic is 
a factor. 

Increase in pleasure flying the last 
few vears, mainly due to use of busi 
ness aircraft operated by individuals on 
weckends and vacations, is expected to 
continue its gradual upswing from ap 
proximately 2 million hours annually 
to 2.3 million hours a vear in 1960 and 
3.4 million hours by 1970 

Unfortunately for many enthusiasts 
unable to justify an airplane for busi 
ness as well as pleasure, circumstances 
continue to work against them unless 
thev are financially able to afford mod 
crm equipment. The  ever-tightening 
trafic control picture, increasing rc 
quirement for two-way radio, gobbling 
up of former small airficlds by real 
state operators, all tend to make their 
flight path difficult. 


Aging Equipment 

None of the major manufacturers 1s 
developing any new hardware for them, 
0 aS In past vears their equipment con 
tinued to age 

Instructional flying, accounting for 
ipproximately 1.3 > million hours of 
mnual general aviation activity, is cer 
tam to expand gradually in the next 
few vears, CAA forecasters sav, reach 
ing 1,718,000 hr. yearly by 1970 

An encouraging sign is that in the 
first half of 1956, student pilot licenses 
issued were up 27% over the same 
period in 1955, and perhaps signif 
cantly, operators report that increasing 
numbers of people who learned to fly 
in 1945 and 1946 are taking up fiving 
again 

CAA is working‘ on developing new 
flight instruction curricula with the 
cmphasis on students receiving adequate 
instruction in basic flight instruments 
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EXTRUSIONS FOR TOMORROW! 


from 


{BRIDGEPORT ALUMINUM TODAY 








... ultrasonically tested to 
meet the rigid requirements 
of supersonic flight 


You name the extrusion—standard or custom made. 


Bridgeport’s specialized production techniques and ultrasonic test equipment 
assure precision shapes free from internal defects... shapes that can stand up 
and “‘take it” under conditions that often exceed design specifications. 

Whenever your design calls for extrusions— or die, contour and hand forging. 
contact Bridgeport. Our production facilities are complete, modern and fully 
integrated. You'll benefit, too, from Bridgeport’s staff of light metal specialists 
who keep pace with the high standards set by the aircraft industry 

For details on our services and facilities, contact your nearest Bridgeport 
Sales Office. 





For the vouy newest im aN 
BRIDGEPORT, ALUMINUM. Buaicp>n 


EXTRUSIONS, DIE AND HAND FORGINGS - 


Bridgeport Bross Company, Aluminum Division, Bridgeport 2, Connecticut 
Offices in Principal Cities 





Prox 


@A 


Research Development, 


fucl 


n these lields 

@ Armament 

@ Ballistics 

@ Radar Antennae 
@ Guided Missile 
wt Equipmeat 
Power Supplies 
@ Control Systems 


From miniature components to integrated systems 


AMF has electronics experience you can use 


@ AMF experience in electronics covers practically every area of the field, from design through 
production, of individual components and complete systems, for both government and industry 
e AMF has organized development and production teams experienced in the latest mechanical 
and electronic techniques. These teams, located throughout AMF, achieve the fine balance so 


necessary to produce efficient, reliable equipment. 


e@ Particular AMF electronics capabilities and products include... 

Data Processing and Display ¢ Training Devices and Simulators @ Antennas and Mounts 
Communication Systems . Low-frequency Radar 6 Electronic Warfare Devices 
Air Navigation and Traffic Control e« Missile Check-out Equipment e Electric Motors 
Guided Missile Support Equipment ° Industrial Relays ° Silver-zinc Batteries 
Accessory Power Supplies . Inverters and Alternators * Factory Test Equipment 


Another An? Product 
‘ Detense Products Group 


DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY 
101 North Royal Street, Alexandria, Va. 





FOREIGN AIRPOWER 





BBRemunee es 


- 


Seeb J35 Dreken deovble-delta wing all-weather fighter now in production for Swedish air force typifies origi- 
nolity which has marked many recent Evropeen designs. Deovble-delta offers low drag, good lift distribution. 





Soviets Test IRBM, Mach 2 Fighters, 


By Robert Hotz 


Airpower of the Soviet Union demonstrated continued technical progress 


during 1956 in both military and civil categories. 


Among the outstanding 


technical achievements which the Russians demonstrated to the Western 


world were: 

@ Intermediate range ballistic missile 
capability. ‘The Soviets accelerated 
their test firings of a 1,000-mile range 


missile to an average of five per month 
during the last six months of 1956, in 
dicating the program has passed from 
development to production testing. 

® Machi2 fighter ye gy hxper 


mental models of a Mach 2 fighter--the 
Super-Farmer (MiG-21)—were flown be 
fore Western observers at the ‘Tushino 
air show last June 

In addition three experimental delta 
wing prototypes with capabilities close 


YAKOVLEV SUPER-FLASHLIGHT 


to Mach 2 
publicly. 

e Mach 1 fighters in service. During 
1956 the 900-mph. Farmer (MiG-19) 
went into widespread service with the 
Red air force replacing the 750-mph. 
MiG.-17s (Fresco) as the standard Sovict 
day fighter. 

@ Supersonic all-weather fighter devel 
opment. The Super-Flashlight, a 
sweptwing supersonic all-weather fighter 
prototype, was publicly demonstrated 
at Tushino. 
@ Supersonic 


were also demonstrated 


bomber development. 


Prototype of a light bomber capable of 
speeds just over Mach | was flown in 
rehearsals for the Tushino show and 
later exhibited to USAF visitors on the 
ground. 

e¢ Gas turbine transport development. 
In addition to being the only nation in 
the world to operate turbojet transports 
in regular airline service during 1956, 
the twin-jct ‘Tu-104, the Soviets dem 
onstrated a new turboprop powered 
assault transport. They also revealed 
plans for development of three morc 
types of larger gas turbine powered 
transports. 

¢ Acrial refucling development. Red 
air force officials confirmed that they 
have been experimenting with both 
probe and drogue and flying boom 
types of acrial refucling systems to ex 





MIG-19 FARMERS 


Operate Jet Transport 


tend range of their jet bombers. Sovict 
air force leaders indicated they pre- 
ferred the probe and drogue systems. 
A pair of Badger bombers equipped for 
acrial refucling were displayed to the 
USAF delegation at Kubinka Airfield 
near Moscow, indicating that the 
Soviets favored the “buddy” system of 
field conversion of bombers for tanker 
missions over the USAF concept of a 
separate fleet of tankers. 


Russian Invitation 

During 1956, top level USAF officers 
got their first real look at Soviet air 
power when they were invited by 
Marshal Pavel Zhigarev, chief of the 
Red air force, to attend the National 
Aviation Day flying display at ‘Tushino 
just outside Moscow, and to inspect 
military aircraft, engine and airframe 
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plants and aeronautical training schools 
im Russia. The U.S. delegation headed 
by Gen. Nathan F. ‘Twining, chicf of 
staff, included Lt. Gen. Donald Putt 
deputy chicf of staff for research and 
development; Lt. Gen, C. S. Irvine, 
deputy chicf of staff for materiel; Lt 
Gen. Thomas Power, commander of 
the Air Research and Devclopment 
Command; Maj. Gen. Albert Boyd, 
deputy commander of ARDC for weap 
ons system management and USAF’s 
most experienced experimental test 
pilot, and Brig. Gen. William Blan 
chard, operations chief of Strategic Aur 
Command. 

During its ten davs in Russia, the 
USAF delegation witnessed at ‘Tushino 
flying display a demonstration of seven 
new experimental prototypes in addition 
to the more familiar types already in 


SUPER-FLASHLIGHT WITH BOMBARDIER NOSE 


@ USSR 


combat units; mspected ill 
the new prototypes and current Red an 
force first line aimecraft types on tha 
ground at Kubinka Aurficld, visited the 
Red aw force academy at Monmo, im 
pected the Zhukovsky Au 

ing Academy in Moscow, and toured 
two aircraft factoncs in Moscow wher 
1-14 transports and centrifugal 
turbojets of basic British de 
bemg manufactured 


ervice with 


bnginect 


ty px 


wh Were 


Twining Conclusions 


On his return from the Soviet Union, 


Gen. Twining presented a detailed 
port to the Senate Armed Services Com 
mittee in which he cited five conclu 
SIOTHS 

@ “On the basis of what we saw or were 
told, the Soviet an 
m developing a surprisingly 
nety of aucraft 


elt was the 


force Ww ¢ nage d 


wick ‘a 


judgment of im 


vroup 


. 
: 
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that the design configuration of most 
of these aircraft reflected a high level 
of scientific and enginecring talent 
They were proof that the Soviet de- 
signers are now pionecring on their own 
in the field of modern aircraft develop- 
ment, 

e “It was further our judgment, at least 
on the basis of aircraft shown us, that 
despite the undeniable strides made by 
Soviet designers, they have not out- 
distanced us. Nothing we saw could be 
honestly described as being superior to 
the best U.S. aircraft in comparable 
categories. In saying this | must note 
that in certain areas—notably the de 
velopment of turboprop bombers—they 
have made a large effort in that direc 
tion, that, for reasons of our own we 
did not choose to take. 

e “Three experimental delta wing fight 
ers shown at ‘Tushino appeared to us to 
need still further test and development 
before they can get into series produc- 
tion. It was also our general conclusion 
that in the latest operational types as 
well, Soviet designers are having trouble 
achieving stability at high speeds. ‘This 
was evidenced among other things by 
their extensive use of wing fences and 
foils to adjust the stream of air over 
wing and control surfaces 

e “Nevertheless, despite the absence of 
some engineering and design refine- 
ments familiar to us, the widening va- 
riety of aircraft already in the Soviet 
experimental and operational inven- 
tories is clear evidence of a_ broad 
understanding of the state of the aero- 
nautical art and of Soviet determination 
to advance therein on a very wide front.” 
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TUPOLEV 104 JET AIRLINERS AT LONDON 


The Sovict Air Force is now com- 
pletely equipped with modern jet types 
except in the transport category. The 
MiG-15, first swept-wing fighter to see 
widespread service with the Sovict Air 
Force, is now phased out of first line 
combat units where it was replaced 
by the MiG-17 (NATO code name— 
I'resco). The MiG-15 has been used 
to bolster fighter units of satellite air 
forces, notably Poland, Czechoslovakia 
and China. 

The MiG-17 represented a major per- 
formance improvement over _ the 
MiG-15, with the addition of a more 
powerful version of the Russian-built, 
Rolls-Royce-designed centrifugal flow 
turbojet and an afterburner. Structural 
beef-up necessary to climinate some of 
the MiG-15 problems at transonic 
specds also was added to the MiG-17 
desi mn. MiG-17s are still widely used 
in the Soviet Air Force but are rapidly 
being replaced by the MiG-19 (NATO 
code name—Farmer), 

The Farmer represents a basic de 
parture from the earlicr MiG design 
line. It has incorporated a number of 
new acrodynamic features mandatory 
for a straight and level supersonic per- 
formance. These include a_ thinner 
wing, low set horizontal tail and more 
streamlined cockpit. ‘The Farmer also 
abandoned the barrel-shaped fuselage 
of the earlier MiG designs in favor of a 
broader and flatter fuselage designed to 
accommodate two axial flow turbojets 
of extremely small frontal area. The 
Farmer has about the same performance 
characteristic as the North American 
-100 Super Sabre. 


There is further evidence that the 


Farmer will be succeeded by another 
basic design improvement of the 
Mikoyan design group called the 
MiG-21 Super Farmer. First displayed 
at the 1956 Tushino air show, the 
MiG-21 prototypes were larger than 
the Farmer—indicating a more power 
ful engine installation—and are officially 
credited by the Russians with a 1,200 
mph. level flight speed at altitude. ‘This 
would make the MiG-21 roughly com 
parable to the Lockheed F-104, North 
American F-107 and the Grumman 


PIIF-IF. 
Design Cycle: U. S. Vs. USSR 


The time phasing of Russian fighter 
development since 1947, when the first 
swept-wing prototypes flew in both the 


USSR and the U.S., indicates there 1s 
little difference in both the speed of 
the development cycle and the per 
formance achievements of cither con 
petitor. 

In the all-weather fighter category 
the Russians have developed a major 
model improvement over the twin en 
gine Yak-25 (Flashlight) design that 
is now their standard service model. 
The new model called the Super-Flash 
light also was demonstrated publicly for 
the first time at ‘Tushino last Junc. It 
features a cranked wing planform using 
one degree of sweep from the fuselage 
to the engine nacelle and another out 
board from the nacelle to the wing 
tip. It has larger and more powerful 
axial flow turbojets than the Flashlight 
and a pointed radome, indicating ex 
tremely advanced electronic technique. 
There is little doubt that the Super 
Flashlight is capable of Mach | in level 
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flight or that it carrics its socket 
inmament internally, Hlowever, it ap 
pears to be slightly below the Convair 
'-102A in all around all-weather per 
formance 


11-28’s Successor 


The Ilvushin 28 is still the standard 
Red Aw Force light bomber in addi- 
tion to secing wide service with the 
Sovict Navy and satellite countries, pat 
ticularly China. It is subsomic and 
offers little strength against a modern 
iir defense system. However, a replace 
ment for the 1128 is now fiving in 
prototype form, although it does not 
ippear to be very far advanced along 
the development cycle toward produc 
tion. 

This new light bomber (NATO code 
name Blowlamp) is a twin-engine design 
using axial flow turbojets housed in pods 
attached directly to the under surface 
of the swept-wing. Use of approxi 
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BISON FOUR-JET BOMBERS 


ANTONOV TURBOPROP ASSAULT TRANSPORT 


mately fifty degrees of wing sweep and 
a relatively thin wing section indicate 
the Russians claim for Mach 1 level 
flight speed for Blowlamp may not be 
exaggerated. ‘Tail design, which fea 
tures the horizontal tail about midway 
up on the stabilizer, indicates that Blow 
lamp'’s maximum performance cannot 
be much over Mach 1 

In the larger bomber categories, the 
Soviets have exhibited no new develop 
ments since they unveiled the tno of 
Bear, Bison and Badger in 1954. burst 
hand looks at these aircraft im Russia 
revised some carlier impressions gamed 
from flight photographs taken at rela 
tively long range 

The Bear, powered by four 12,000 
oshp. turboprops driving contrarotating 
propellers, is much larger than carher 
reports indicated, grossing well above 
300,000 Ib., and approaching the size of 
the B-36. ‘There is little doubt that the 
Russian Clann of intercontinental range 


for the turboprop Bear without refucl 
nig is valid 

Bison 
turbojyets, as considerabls 
the B-52, while the Badger 
two of the 
thane the 
significant 


19.500 Ib 
than 


power dl by 


powered by four 


smaller 
SAT powec! cngines is 
B47 


revelation of the 


naaller 

Nlost 
Soviets during the 
ther devclopment of an acral refuchng 
capability for both the Bison and Bad 
birchly 
tunker use on 


Pushine display was 


vor utilizing the svstem of 
converting bombers for 
pecified mission rather than develop 
ing a specuthzed tanker aircraft as USAT 
with the KC-97 and the 
KC-135 officers said they 
had achieved a 25% range imerease for 
ther two yet bomber types with a single 
ional refueling and a 50% range im 
crease with two refuchngs 

Since the bomber development cycle 
is considerably longer than that of 
fighters, it is probably too carly to ex 


has done 
Russian au 
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vect new Russian medium and heavy 
xomber developments to appear pub. 
licly even in prototype form. But from 
all the other evidence on the scope ot 
the Russian air development program, 
there is little doubt that such new de 
ee are under way including a 
nuclear-powcred aircraft. 

A major drive in transport aircraft 
development is under way to climinate a 
major Soviet weakness in this category. 
Standard Red air force transport and 
carricr for paratroops is the Ilyushin 14 
powered by two piston engines and 
comparable to an early model Convair- 
Liner. The Russian aircraft industry is 
developing a whole family of gas turbine 
powered transports to modernize both 
civil and military air transport in the 
Sovict Union. Among the types already 
identified by Russians as in production 
or under development are: 
¢ Tupelov Tu-104, twin-jct transport 
with a capacity of about 45 passengers, 
now in Aeroflot service between Prague, 
Moscow, and Khabarovsk in Siberia. 
¢ Tupelov Tu-114, four-jct transport 
aimed at 90 passenger capacity, now in 
prototype flight test stage. 

@ Ilyushin 70-passenger transport pow- 
cred by four turboprops now in the 
prototype test stage. 

© Undesignated turboprop transport de- 
sign aimed at carrying 150 passengers in 
a double-bubble type fuselage. 


¢ Antonov twin turboprop assault trans- 
port featuring truck bed level loading. 
This aircraft flew in prototype stage at 
Tushino but later evidence indicates its 
development may have been dropped in 
favor of a four-engine design ot larger 
cargo capacity. 


Soviet Strong Points 


In general, Soviet aviation exhibits 

the following strong points: 
e Advanced powerplant development. 
Russian airframe designers have an 
abundance of power with which to 
work. By sponsoring powerplant re- 
search and development independant 
of airframe projects, the Russians have 
been able to achieve major state of the 
att improvements in their entire fam- 
ily of gas turbine and rocket power- 
plants. 

The belated adoption of this. power- 
7 development philosophy by the 
J.S. military and industry is the best 
tribute to its effectiveness. The abund- 
ance of power available to Soviet design- 
crs accounts in some measure for the 
lack of aerodynamic sophistication in 
many designs. Where U.S. designers 
need every acrodynamic refinement to 
achieve performance because of marginal 
power outputs, the Russian designer 
can skip these details and literally blast 
his ieee to the required perform- 
ance with the excess power available. 
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© High priority on research and devel- 
ment. The extremely wide scope of 
the Soviet air development program, 
ranging from helicopters and transports 
to supersonic fighters and intercontinen- 
tal bombers, indicates little budgetary 
restriction on this effort and a high 
priority determination to push ahead at 
a maximum rate of progress on the 
whole broad front rather than concen- 
trate on a few predetermined areas. In 
contrast, U.S. development is becom- 
ing increasingly narrow because of 
budgetary restrictions. 
@ High priority on aeronautical educa- 
tion. Soviet educational effort has 
given top priority to turning out the 
quantity and wowed of enginecrs, sci- 
chnicians required to sup- 
ut the broad development program. 
Bidens of the priority wall go. this 
effort was seen in Mach 3 and Mach 5 
wind tunnels used in the Zhukovsky air 
engineering academy and the wide- 
spread propaganda aimed at luring the 
cream of Soviet youth into the aeronau- 
tical program. 
e Simplicity of production techniques. 
Part of the Soviet secret in cutting the 
development cycle is simplified produc- 
tion methods. Wherever possible, tech 
niques are aimed at reducing the time 
and energy required in the manufac- 
turing process without the sacrifice of 
essential performance in the end prod- 
uct, 


Weak Spots 


Among the major weak spots evident 
are: 

@ Avionic development. Both ground 
and airborne avionic equipment dis- 
plaved as standard service equipment 
is at least a generation behind similar 
service items in this country. 

@ Personal equipment. Russian air crews 
still operate in the leather jacket, high 
boots and helmet and goggle equipment 
characteristic of World War II. Al- 
though cockpits of modern fighters and 
bombers are pressurized, there is no 
evidence of advanced personal equip 
ment such as G-suits or partial pressure 
suits 

© Training. Training of air and ground 
crews is a major problem for the Red 
air force involved in both an expan- 
sion program and a switch from piston 
to jet technology. 

An overall summary of Soviet air 
strength in relation to that of the U.S. 
indicates that, while we still possess a 
measurable margin of superiority in the 
total resources of effective airpowcr, 
the Russians are making progress at a 
more rapid rate, primarily because of 
the higher priority assigned this sector 
of their total effort. Unless we increase 
both the scope and speed of our air- 
power development program, we face 
the real danger of being surpassed by 
the Soviets in the foreseeable future. 
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@ CANADA 


Canada Seeks Aircraft Business Abroad 


By William Gregory 


Ottawa—Canada’s aircraft industry, whose growth to third in employ- 
ment, ninth in sales among Canadian industry, was begun virtually by 
government fiat 10 years ago, shows signs of becoming a_ bigger 
competitor in the world market in 1957. 

Partly this is a search for stability, in the face of further tapering of mili- 
tary production which spurted during the Korean War. 

Problem shapes up this way: Canada’s airframe industry, which con- 
sists of three major companies, has spawned a supporting components 
supply network of 2,500 companies in addition to the 55 companies 
specializing in aviation. Stretch-outs have left many supporting com- 
panies with not quite enough business to make money. 


Though Canada has no formal “Buy 
Canada” policy, there is a definite un- 
derstanding that Canadian airframe 
manufacturers will buy components in 
Canada where available. In some cases, 
existing Canadian companies have gone 
into the aircraft component ficld; in 
others American and British companies 
have opened subsidiaries. 

Hlow far this trend has carried is 
shown by two examples: 
© Orenda Engines Ltd., bought 95% 
of components for its Orenda engine 
outside Canada when it started to build 
the engine for the Cl-100. ‘Today a 
fraction more than 95% are bought 
within Canada. Only a Bendix-made 
starter generator is foreign made. 
© Canadair Ltd, formerly procured 35% 
of its Component parts outside Canada, 
It has whittled that portion down to 
10%. 

Basically the industry looks to the 
government as its best guarantor of 
stability. Industry leaders, pointing out 
that the industry cannot be turned off 


ua 


7. 
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and on like a faucet, are calling for 
a clearly defined long-range national 
policy to maintain an industry capable 
of meeting Canada’s defense and com- 
mercial requirements. 


Export Hopes 

Such a policy is unlikely to be de- 
fined in Canada this year, with elec- 
tions called for June and the 
dominant Liberal party, running for 
re-clection, holding a bent toward so- 
ciai welfare. In the meantime there is 
hope for exports, based on these de- 
vclopments: 
@QOrenda believes there is a good 
chance one of the four American en- 
ginc-makers which have shown interest 
in its new PS13 Iroquois engine will 
sign a license agreement to produce 
the engine in the U.S. The engine, 
which is rated at 20,000 Ib. thrust or 
30,000 Ib. with afterburner, is a 
planned effort by Canada to skip two 
generations in engine development, 


that is, to move one step beyond the 
75-J79. 

@De Havilland Aircraft of Canada, 
which has sold its Otters and Beavers 
in 55 countries including more than 
600 Beavers to the U. S. Army, has 
orders from the U. $. Army for five 
DHC-4 Caribous, a twin-engine light 
cargo-transport now in mockup stage. 
e Canadair Ltd. has an order for 225 
Orenda-powered Sabre 6 fighters for 
West Germany. One of the major 
reasons for the sale was provision for 
crew training for the airplanes by the 
Royal Canadian Air Force. Even so 
the Germans, though unable to buy 
American Century series fighters, could 
have bought British or French types. 

Canadair also has a jet trainer design 
which might offer export prospects. 

Canadian observers take a hopefully 
pessimistic attitude on air export pros- 
pects. 

The industry, with labor costs lower 
than in U.S. but higher than Britain 
and volume usually lower than the 
U.S. has been able to stay competitive 
in price. However, Canada’s manufac- 
tured exports usually have lagged be- 
hind raw material exports, and last year 
Canada found itself with a $1 billion 
trade deficit with the U.S. 


Dependence on Government 

The real paradox of the Canadian 
industry in breaking its dependence on 
government orders is that it needs some 
initial government support, at least, to 
undertake a project with commercial or 
export potential. A case in point is the 
history of Canadair’s CL-21 project. 

A replacement for the DC-3, the 32- 
passenger CL-21 was the subject of an 
extensive market survey in 1952. To 
compete with the Convair-Liner, then 
priced at $650,000, Canadair decided 
the CL-21, considering speed, payload, 
range, etc., would have to sell for 
$450,000 per unit. Here is how the 
situation looked after the 6-month sur- 
vey was completed: 

@ Potential worldwide market, based on 
survey of 200 airlines, was 300 airplanes. 
@ Break-even point, to get back $135 
million for the $135 million investment 
— was 237 airplanes. 

@Sales could easily fall short of the 


63 profit units, taking into considera- 
tion product was a dollar one, and 
that Canadian dollar was harder than 
U. S. dollar; that potential customers 
were operating on lean budgets, and 
that a number of smaller operators did 


their 
bank 


sufficient 
swing 


not have 
companics to 
loans. 

It was too “dicy” a gamble for Can- 


equity in 
necessary 


AVIATION WEEK, February 25, 1957 





adair’s board of directors. What would 
have pushed the project over the top 
would have been iitial military orders 
for 50-75 units. 

Ihe moral is the same as that of 
Avro’s C-102 four-engine jet transport 
project, the mockup for which was 
ordered dismantled just after the first 


of the year. With only 207 medium 
to heavy transports flying in Canada, 
and a relatively small home defense 


market, private financing of commer 
cial or military ventures is impossible 
except for light, uncomplicated air 
planes Thus Canadian industry has 
had to cut its designs to fit Canadian 
military requirements, and can only 
hope the product might fit a wider 
market. 


Near Outlook 


Short-range outlook for the airframe 
industry is generally good 
@ Avro— Though Cr-100 production 1s 
being stretched out, the prime reason 
is to phase out the program smoothly 
with begimming of the Ch-105 delta 
wing program. 
The lroquois powered CH-105 ts sched- 
uled to dy “sometime this year.” 


supersonic miterce ptor 


@ Canadair—Besides the German order, 
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and its CL-28 maritime reconnaissance 
airplane, Canadair probably will be 
prime contractor for the Sparrow air- 
to-air missile with which the Mark 6 
version of the Ch-100 will be equipped 
Orenda is developing an afterburming 
version of the engine in the Cr-100 
designated the 11-R. 

@ De Havilland—Besides its Beaver, Ot 
ter and Caribou programs, de Havilland 
is scheduled to go on building the CS21] 


under heense from Grumman for the 

Roval Canadian Navy into 1959 
Stretch outs, like the Ch-100 pro 

gram, and military buying as in the 


orders were 
batche daca 
to lanit 


case of the CL-25 wher 
placed im small, separate 
caused airframe manufacturers 
component buying to mimnediate need 

Component manufacturers, who need 
to operate on the average at 50% of 
capacity to break even, have fallen to 
about 34% capa if\ ait pcdustre 
plans to bring the 
attention of the 


proble m to the 


government 


Long Term Recommendations 
Several recommendations for a long 
range program for stability have been 
made 
Avro proposes: 








CANADAIR CF-100 WITH VELVET GLOVE 
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@ Expansion of research and testing fa- 


cilities 
@ Production program to ensure con 
tinuation of operations at a level to 


essential en 
gincenmg and production staffs, and fa 
» in readiness for rapid expansion 


permut industry to retam 

cilitn 
Canada favor 

@ Planned replacement policy for the 

RCAI latest type of equip 


ment 


using thre 
Wailable, which mught result in 
Canada becoming a regular uppher ot 
aircraft on an export basi 

@ Encouragement of Canadian deugn 
ind developn nt of amcraft and cquip 
ment, not only to provide aircraft to 
mect ( 
nd which are not 


but also to PICserve 


mada own particular needs 


iwatlable clhewhere, 


i high degree of 


technical shill on the aurcraft) mdustry 
0 that heense arrangement in be 
uned out successfully 

\ 1957 begin the svchost CCS 
two logical area for RCAT procure 
ict 
e Transport, cither to replace the 
RC AI wing North Stas 1 Roll 
Rovoe Merluay engin won f the 
( + DC Ge design, or to upplement 
the RCAI North Star and C. 119 
@ Trainer (or tramers), probably a ject 
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F4D maintenance! 


Fast removal and replacement of ventral access 
door is accomplished with “B” Series PIP pins. 
Through quick access, powerplant and systems 

maintenance time on the Navy’s Douglas 
F4D aircraft is reduced! 


This PIP pin application replaces other methods 
requiring nuts, bolts and cotter pins. 

Door installation and removal time is fast and 
simple as PIP pins are easily driven in or out of 
the fittings and automatically correct for hole 
misalignment caused by normal structural 
flexibility. Safety and ease of use are increased! 


The large powerplant access door vitilizes ten ‘'B’’ 
Series PIP drive-in, drive-out pins in the hinge-type 
attachments as shown in photo. Locking is positive 
and automatic! 


PIP pins are available in sizes to most bolt standards and in “T.” “L.” Ring and 
Button head styles. For complete information write for Bulletin ADI-5500. 


Aviation 
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trainer to replace the North American 
Harvards (T-6s) in RCAF. 

When the UN emergency Suez air- 
lift was ordered, RCAF had four 
C-119s repainted with UN insignia and 
airborne on the way to Naples in 48 hr. 
Eventually 12 C-119s, an augmented 
squadron, were based at Naples, airlift- 
ing troops to Port Said, via Crete, and 
returning nonstop. North Stars sup 
ported the Naples operation with a 
transatlantic service. 

Mechanically, the airplanes held up 
satisfactorily—the C-119s flew 1,000 hr. 
in the first four weeks of the airlift 
with only one abort from engine trou- 
ble. Logistically the operation was a 
strain, obtaining parts for North Stars 
at bases unused to receiving them, for 
example. Besides, RCAF Transport 
Command had its routine commitments 
to keep, including three weekly trans- 
atlantic flights to support the RCAF 
air division in Europe, and transpacific 
airlift in support of the Canadian Indo- 
China Truce Commission. It was a 


tight fit. 
Military Transports 


RCAF has a requirement in the mill 
that would fit the CL-44, a transport 
version of the CL-28 which Canadair 
hopes to build. A letter of intent for 
the purchase of the airplane has been 
prepared by the Department of De- 
fense Production, but this does not 
mean a contract is sure to follow. 

Complicating the situation is the 
interest of the Canadian Army in de- 
Haviland’s DHC4 Caribou STOL 
twin engine transport. De Havilland 
will build two prototype airplanes to a 
Canadian Army requirement, but any 
implications on who will operate the 
airplanes are being carefully avoided. 
Canadian Army docs operate some 
Cessna L-19s now. There also is some 
government interest in the U.S. stvle 
combined military transport operation. 

Defense estimates for Fiscal Year 
1957-58 allot $215 million for aircraft 
procurement, $18 million more than 
1956-57. Canada is reequipping four 
of its 12 NATO squadrons in Europe 
with CF-100s, and is adding three CF- 
100 squadrons to its nine existing home 
based squadrons of this type. Out of 
these funds also must come CF-105 
development and the missile program. 

Canadian defense spending will de- 
cline somewhat this vear because of 
completion this summer of the Mid 
Canada line, which: was a boon fi 
nancially to Canadian charter and air- 
line operators who took part in the 
construction airlift. Operators will con- 
tinue to benefit from supply airlift, 
however. 


Trainer Indecision 


Though the transport order may fig- 
ure in this year’s spending, the trainer 
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is farther in the future. One reason is 
that the RCAF disagrees within itself 
as to the best way to train beginning 
aviators. At the same time, normal at- 
trition will eventually demand replace 
ment of the Harvard. 

After using the Harvard as an ab 
initio trainer, the RCAF went back 
last year to the lighter 140 hp. Gypsy 
engine Chipmunk to train beginners. 
The change meant an additional order 
tor 60 Chipmunks, which de Havilland 
delivered last year. 

Students get 25 hr. in Chipmunks 
and 150 hr. plus in Harvards. RCAF 
finds the new system more cconomical 
in instructor time—students solo a Chip- 
munk in 10 hr., compared with 25 hr 
in Harvards—and also in weeding out 
students with no aptitude in a trainer 
less costly to operate. 

Canadair, Avro and de Havilland all 
have ideas on a new trainer, but Can- 
adair’s design for a light jct trainer is 
farthest along 

Whether the RCAF will shift to jets 
for beginners eventually is now being 
argued within the service—the older 
officers tending to favor the light piston 
engine airplane and the vounger men 
the jet. 

In anv event, the trainer is virtually 
certain to be built in Canada, but its 
choice may well be indebted to U. S. 
and British experience. 


Foreign Subsidiaries 


U.S. companies whose subsidiaries 
operate in Canada, are facing the possi 
bilitv that Canada will insist on some 
distribution of ownership to Canadians 

Diplomatic officials concerned with 
aviation are watching this situation 
closely, for last fall Avro, an English 
owned firm, made 10% of its shares 
available to Canadians. This raised a 
subtle challenge to Canadair, the only 
large American owned airframe com- 
pany. 

However, de Havilland is attempting 
to buy back its subsidiarv’s shares. 

The so-called Gordon report—a_pre 
liminary report of a government ap- 
pointed Royal Commission designated 
to set down Canada’s economic pros 
pects 25 years in advance—suggested a 
policy of encouragement through tax 
benefits to companies which do make 
shares of their subsidiaries available for 
purchase by Canadians 

Opimon in Canada as quoted by 
the Financial Post, ranges from onc 
extreme of “We've got to do some 
thing to stop pillage of our resources by 
foreign imvestors” to “THlow can vou 
measure your disincentives so that vou 
will restrain foreign ownership without 
choking off foreign capital?” 

No carly adoption of this recom 
mendation 1s likely, but the specter will 
be a persistent one. 
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For nerves that 
wont break down... 


-.. specify 
REVERE TEFLON* CABLE 


Electronic cables, the “nerves” of monitoring and test- 
ing systems in missiles, rockets and aircraft, are con- 
stantly being stressed by the searing heat around jet 
engines .. . the sub-zero cold of the stratosphere . . . 
immersion in fuels, chemicals or solvents. Revere Teflon 
Cable meets these high service requirements . . . and 
those of computer and radar applications, too. 


Revere Teflon Cables are available with 1, 2, 3 or 4 
teflon-insulated, silver plated, stranded copper con- 
ductors, rated for continuous operation from —90 C. 
to -+-210°C. Cables are shielded with silver plated cop- 
per to give 90% coverage. Jackets to suit application 
— silicone treated glass braid, teflon, Kel-F**, vinyl, 
nylon, ete. 


Conductor size: 24 to 18 gage in .008” (300 volt), TEL du Pont trademark 

.010” (600 volt) and .015” (1000 volt) wall thicknesses. “Wire passes,b00 hr 
’ 250°C heat-aging t 

Ten and fifteen mil wall conductors meet applicable Seo’ bestest 


requirements of MIL-W-16878, Type E and EE. 


TYPICAL SPECIFICATIONS — Single Conductor Teflon Insulation 


Spark Test Voltage 3000 volts Write today 
Insulation Resistance Greater than 10° megohm / 1000 ft. for Engineering 
Continuous Operating Range —90°C. to +-210°C. (ft) Bulletin 1905 describing 
Dielectric Constant @ 1 MC/Sec 2.5 moximum 
Power Factor @ 1 MC/Sec Less than 0 0003 Revere TEFLON CABLE. 
Flammability Does not support combustion 
Shrinkage Less than '@" in 18° @ 250°C for 96 hrs. 
Abrasion (per MIL-T-5438) Passes 38” of 400 grit, 

aluminum oxide, 2 lb. weight 
Moisture Absorption 00% 
Specific Gravity 2.2 average 
Chemical and Solvent Resistance Excellent 
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‘JET BLAST’? INTO A WHISPER 


in the noise levels might otherwise 
be prohibitive. 


TURNS 


You stand within a few feet of a 
blasting jet engine, but your hearing 
is protected from an ear-splitting 
roar that under ordinary circum- 
stances would be intolerable and 
perhaps cause permanent hear- 
ing loss. 

The reason is RCA’s Ear Protector, 
a new and scientific approach to the 





Made of plastic, the Ear Protector 
surrounds the ear without actually 
touching it. Contact with the head 
is by means of a soft, replaceable, 
liquid-filled cushion that provides a 


comfortable, self-adjusting seal. It Light in weight, highly efficient, 


problem of excessively loud noise. 
This device dampens out intense and 
penetrating sounds, permitting you 
to work comfortably in areas where- 


may also be adapted for inter- 
com use, and for any other appli- 
cation where noise can interfere 
with efficiency. 


sanitary, simple and inexpensive, 
RCA’s Ear Protector belongs wher- 
ever noise becomes a menace or 
a nuisance, 


Defense Electronic Products 


RADIO CORPORATION of AMERICA 


Camden, N.J. 
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@ BRITAIN 


British Set Out to Pare Industry Fat 


By William J. Coughlin 


London—Britain’s aircraft industry is about to receive a blow which could 


knock some of the complacency out of it. 

A big cutback is underway. Defense Minister Duncan Sandys of the new 
Macmillan government has made it plain that lean days are ahead for an 
industry which for too many postwar years has seen inefhiciency rewarded 


by soaring profits. 

Sensibly applied, the new program 
could produce an efficient industry ca 
pable of producing fine aircraft and 
guided weapons. Indiscriminately ap 
plied, it could result merely in a smaller 
industry with the same bug-laden pro 
totypes and lagging production lines 

British officialdom is awakening at 
long last to the troubles which critics 
both inside and outside the aircraft in 
dustry have been pointing out for years 


Leadership Task 


But the leadership to set the industry 
sternly on the proper course will have 
to come from the top and be ruthless 

Ihe report to the House of Com 
mons bv the Select Committce on Esti- 
mates issucd early this year contained 
some of the strongest language on the 
subject ever heard from an official body 
(AW Jan. 28, p. 26). It could provide 
a blueprint for pulling the industry out 
of the doldrums. Review of the defense 
position offers the opportunity for such 
an overhaul. 

Required are climination of some 
firms om the industry, unemployment, 
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revision of government procedures, can 
cellations and—probably hardest of all 
in an economy drive—increased spend- 
ing in some fields 


Billions Spent 

Over $5 billion has been spent in 
Britain in the last ten vear 
aircraft. Much wasted. An un 
steady program of 
velopment handicapped by inadequate 
research facilities led to too many pro 
duction orders for too small quantity 
of aircraft. 

Effect of inadequate 
was summed up by a 
testifving before the Select Committec 

“The result of that is that the re 
search into acrodynamics high 
speed flight and so on that ha 
going on in this country is not. fat 
cnough ahead of staff requirements 
When the aircraft designer has to 
design an aircraft to meet staff require 
ments, he finds that what he is design 
ing is, in fact, basically the tvpe of air 
craft that is being used in the research 
program then or about to be built for 


on militar 
was 


res inch and cle 


basic research 


naval witne 


and 


be ch 


Thus, instead of 
hould, a lot of basic 1 
mformation from amcraft that 
have been flving at Mach 2 or more 
which will help im the design of an 
virtually to 


the research program 
vetting, as le 
search 


operational aircraft, he has 
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with the SANDERS 
Sub-miniature RATE GYRO 


Thousands of the sub-miniature Rate Gyros 
manufactured by Sanders Associates have been 
used for the past several years in critical 
applications on aircraft and missiles. 


Long known for high reliability and rugged construction, the Sanders 
Rate Gyro features: 
Insured Reliability External Zero Set 
Lifetime Hermetic Sealing High Sensitivity 
Excellent Resolution Small Size: 2%ie" L x '%e" D 
Compensation for Environment Light Weight: only 3'2 oz. 


Rigid quality controls, precision testing and certified data on each gyro 
guarantees compliance to specifications and “Insured Reliability”. 


Direct distribution r Sanders Associates offers the long experience of 


Sanders’ engineers for reviewing your gyro design and application 
problems. Whether your problem is on selection of a gyro or a com- 
plete gyro control package, our Application Engineers are available 
to assist you. 
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clusion is that the U.K. will worry less 
about policing the world. It will pass 
that burden to the U.S. Thus money 
ind technical manpower can be diverted 
from defense into industries which will 
strengthen Britain's competitive eco- 
nomic position. It will hasten a cut- 
back already started in the military 
aircraft program. 


Suez Lessons 


Suez provided very little information 
about operational capabilities of recent 
aircraft. Valiants, Hunters and others 
were in action but the lack of opposi- 
tion made it of little value. ‘The damage 
to Egyptian airfields and military in- 
stallations testifies to the accuracy of 
the British bombing. But in perfect 
weather against almost non-existent op- 
position, this doesn’t offer any more 
opportunity for bragging than a similar 
performance at a desert bombing range. 

The Suez operation did bring home 
dramatically the complete unprepared- 
ness of Britain for an airborne operation. 
Lack of adequate transport aircraft 
handicapped an operation where time 
was a key factor. This basic flaw in a 
force presumably designed for defense 
of a sprawling commonwealth is difh- 
cult to explain. 

Present position in military aircraft 
shows few Dright spots and many dark 
ones. Former Supply Minister Reginald 
Maulding already was pruning the pro- 
gram before Prime Minister Macmillan 
took office: 

e Gloster’s plans for a thin-wing high- 
performance Javelin were scrubbed. 
There has been no indication yet of a 
severe cut in present production of the 
much-delayed Javelin. Perhaps 100 
have been delivered out of an order esti- 
mated at 300. Thinking is that the 
Javelin will serve as an interim all 
weather fighter until the all-weather ver- 
sion of the English Electric P. 1 or the 
Canadian CF-105 becomes available 

e Supermarine Swift finally reached lim 
ited service in 1956 but has been writ 
ten off as a $92 million failure. Blown 
flap N.113 coming into naval service is 
a generation behind its U.S. counter 
parts. Latest delay resulted from high 
speed pitch up. To cure this, th 
tail was redesigned; it now has anhedral 
instead of dihedral. Blown flaps cut 
10-12 kt. off approach speed as well 
as improve landing attitude 

© Vicker’s production of the Valiant 
bomber has been cut off. Last of thes¢ 
will roll from the assembly line this 
summer after completion of about 125 
for the RAF. Production of the Avro 
Vulcan and Handley-Page Victor is 
scheduled to fall in behind this. Vickers 
will convert its Valiant line to Viscount 
SOO0s 

Avro has begun construction of the 
supersonic bomber prototype. First 
Vulcan has been delivered but the air- 
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IF WE WERE STILL SCOUTS we couldn’t be hap- 
pier with Douglas’ selection of Joy Axivane 
Fans for the DC-8. Douglas must be pleased, 
too, because this is a repeat order... Joy 
fans were used on their DC-6 and DC-?7. 


JOY'S IN-LINE DESIGN permits fan installation right in-the-duct for real space- 
saving. Light-alloy construction cuts weight but gives much greater strength. 


WE'RE STILL BUCKING FOR “MERIT BADGES” and if you have an aviation or elec- 
tronic ventilation problem, give us a call. Joy Manufacturing Company, 
Oliver Building, Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 

Write for FREE Bulletin 140-59 
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craft is mot yet in service. 
Victor also reach service this year. 
e De i s naval DH 110 is just 
coming into production. First produc- 
tion version was due for February roll- 
out. It has been beefed up, fitted with 
folding wings, and given such modifica- 
tions as longer travel on undercarriage 
shock Pom al About 100 are on 
order. 

De Havilland is still turning out 
a trickle of Vampires for export as well 
at Sea Venoms and RAF Venoms, Lat- 
est Sea Venom uses the improved Ghost 
105 engine. Rated thrust of 5,300 Ib., 
an 8% increase in performance, was 
achieved | raising the speed of rota- 
tion as well as the temperature. Mili- 
tary airframe future at de Havilland is 
not bright, however. 

@ Hawker was hit by cancellation of 
orders for an additional 100 Hunters. 
It is virtually closing down its Langley 
plant. The company is continuing de- 
sign of a supersonic fighter with its 
own money. 

¢ English Electric stands in front in 
the fighter field with its supersonic P. 1 
which already has exceeded 1,000 mph. 
and is said to be capable of 1,500 mph. 
Orders for a development batch of 20 
have been followed by a large produc- 
tion order. The pre-production aircraft 
and the service version for the RAF will 
be the P. 1B powered by two Rolls- 
Royce Avon engines with afterburners. 
Design has been considerably altered 
over the P. 1A prototypes, of which 
three were built. Two Armstrong Sid- 
deley Sapphires power the P. 1A. Two 
still are flying, and one has been ground- 
tested to destruction. 

Hopes for this aircraft are high. Air 

Chief Marshal Sir Dermot Boyle, RAF 
chief of air staff, describes it as “a tre- 
mendous improvement on anything we 
have had before.” RAF pilots at the 
Central Fighter Establishment report 
very favorably on its flying qualities and 
simplicity in handling 
e Fairey Aviation had hopes that its 
record-shattering  delta-wing — Fairey 
Delta 2 might be followed by a produc- 
tion order for a supersonic fighter but 
this has not materialized. 
e Saunders-Roe SR/53 rocket-jet inter- 
ceptor now is at Boscombe Downs for 
testing. De Havilland Spectre rocket 
which will power it has not flown yet 
although it is due for testing in a Can- 
berra shortly. The prototype will be 
powered by an Armstrong Siddeley 
Viper which will be replaced by a 
more powerful engine in production ver- 
sions. De Havilland’s lightweight Gyron 
Junior is a candidate as well as the Bris- 
tol Orpheus. 


Research Aircraft 


In the research field, there is a 
straight thin-wing supersonic aircraft 
of stainless steel which will carry aero- 
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dynamic probing beyond the capabil- 
ities of the Fairey Delta 2. There also 
is a program for a vertical take off re- 
meted aircraft or similar design. Num- 
ber of wind tunnels is increasing slowly. 
There now are more than 60 in Britain 
but only a handful are supersonic. 

The guided missile program, while 
lagging considerably, pn has a few 
bright spots. 

De Havilland’s infrared guided air 
to-air missile is said to be coming along 
very well while there are reports of an 
English Electric surface-to-air weapon 
which shows promise. 

Bristol is mating its Thor 16-in. 
ramjet to a missile similar to the Boeing 
Bomarc. Armstrong-Whitworth is at 
work on a ship-to-air weapon for the 
Royal Navy. This short-range missik 
is said to be powered by an Armstrong 
Siddeley motor with a Sperry guidance 
system. 

Fairey Fireflash, announced with 
considerable fanfare in 1956 as Britain's 
first operational missile, has been rek 
gated to a training role. It is, however, 
available for export installed on the 
Hunter. 

Fairey is developing more advanced 
version for service use. 


Russian Threat 


Russia’s threat to use ballistic mis- 
siles against Britain during the Sucz 
crisis emphasized the importance of 
equipping the United Kingdom with 
similar weapons. English Electric and 
de Havilland are said to be involved in 
the intermediate range ballistic missilc 
program. 

Altogether more than 20 major firms 
are engaged in the guided weapons ficld 
along with several Ceoded component 
manufacturers 


Export Success 


Perhaps the most amazing thing 
about Britain’s aircraft industry in view 
of its unsatisfactory record in the high- 
performance fields of military aircraft 
and guided missiles is its success in the 
civilian and export fields. ‘The dollar 
market, already breached bv the Vickers 
Viscount, was invaded during 1956 by 
the Bristol] Britannia and the de Havil 
land Comet 

This cannot be considered too great 
a compliment since a major factor in 
both orders was the fact that the U.S 
airlines concerned were attracted b 
carly delivery dates which U.S 
facturers could not meet. 

But British manufacturers are count 
ing heavily on these sales to convince 
other airlines that Britain has somethine 
to offer in competition with U.S. air 
craft manufacturers 

Vickers, de Havilland and Bristol «!! 
have been vigorously combing the U.S 
market. In general, thev have gained 


the impression that U.S. airlines arc 
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Can you use the talent that bullt 
1,500 Y-4 bombsights on schedule? 


These General Mills technicians are representative of the production talent that built more than 
1,500 Y-4 bombsights, 1,500 coordinate converters, 1,400 azimuth and sighting angle indicators 
and 1,400 amplifier and power supply units—and, delivered them to the Air Force on time. Here 
the men inspect a bombsight before it progresses to the next stage of production. 


Because we have the highly skilled 
men—and the men have the specialized 
tools and machines— we produce preci- 
sion piece parts or complete, complex 
assemblies to meet the most exacting 
requirements. 

While building the Y-4 bombsight, 
we improved original design, exceeded 
USAF specifications. In addition, our 
thorough testing facilities assured de- 
livery of only perfect instruments. 


Such performance has come to be ex- 
pected of us and has benefited many 
other customers. We’d like to help 
with your production problems too.” 


Booklet Tells More, explains me- 
chanical and electro-mechanical 
roduction facilities. Send to 
t. AW-22, Mechanical Divi- 
sion, Genera! M ills, 1620 Central 
Ave. N.E., Minneapolis, Minn. 


No slow-downs for the B-47 — Bomb- 
sights ready in advance! During pro- 
duction of the B-47 Stratojet, not 
a one was kept from the ready-line 
for lack of a bombsight. The same 
developmental, engineering and pro- 
duction skills that gave the Air Force 
on-time delivery are available to 
speed production of your products. 


General 
MECHANICAL DIVISION Mills 


CREATIVE RESEARCH ANO DEVELOPMENT ote PRECISION ENGINEERING AND PRODUCTION 
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busy at the moment digesting their 
big-jet purchases but will be making 
important decisions before the end of 
the year on turboprop and medium jets. 

This year should top the record 1956 
export figures with deliveries of both 
Britannias and Viscounts swelling the 
totals. 

In the past ten years, exports have 
climbed from $56 million annually to 
$294 million. 

Aircraft and parts counted for more 
than $200 million in last year’s export 
trade. Engines brought in over $75 mil- 
lion. 

Electronic exports jumped 20% over 
the previous year to top $7 million. 

+ sa than half the turbine airliners 
on order in the world are British, 496 
against 485 at the latest count. 


Viscount Lasts 


Vickers considers the Viscount good 
for another five years. The 400-mph. 
Viscount 840 series is due for airline 
use in late 1959. First 840 will fly this 
September. Beyond that are payload 
and range increases. These could result 
in a Viscount with an extra five feet on 
its wings. 

After that comes the first second. 
generation turboprop airliner, the Van 
guard. Trans-Canada Airlines and Brit- 
ish European Airways each have ordered 
20. 

More orders are expected shortlv. 

Vickers also is looking at the medium 
jet field. 

Bristol has a strong interest in a 
medium jet as well as future develop- 
ments of the Britannia. 

Plans for a de Havilland 118 jet de- 
signed for 1962 use by BOAC caused a 
flurry until it was realized that this air- 
plane would never be built. One indus- 
try source called it a “political aircraft.” 
BOAC did not particularly need an air- 
liner to those specifications and de 
Havilland did not want to build one. 

A future development may be 
worked out in conferences between the 
two but the DH 118 as such has been 
dropped. 


Political Airliner 


Also somewhat political is the recent 
announcement of a supersonic airliner 
to be built by a consortium of seven 
major British manufacturers. There 
seems little doubt that this project will 
go ahead. 

Whether it can best be accomplished 
by a combined effort can be questioned. 

But the 1957 position of the industry 
is brighter than in the past. A promis- 
ing supersonic fighter near production, 
a supersonic bomber under construc- 
tion and a bright future in the civilian 
field offers strong promise when conpled 
with an awakening government realiza 
tion of what must be donc in this field. 
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ELECTRONIC 
CONTROLS 


POR AIRCRAFT ANO MISSILES 


Today some of the toughest 

electronic problems are being solved by 
Thompson's task force of engineers. 
For example: Thompson has designed 
and is manufacturing control sub- 
systems and components for aircraft 
and missiles. Thompson also is a 

leader in development and production 
of countermeasures equipment and 
microwave components. 


MISSILE CONTROLS 
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You can count on THOMPSON 
Thompson experience, skills and 
facilities—from design through 
production—are ready to go to 
work for you. We’re anxious to 
demonstrate that ‘“‘you can count on 
Thompson” in the field of electronics. 


ELECTRONICS DIVISION 


'p Thompson Products, /ne. 


2196 CLARKWOOD ROAD «+ CLEVELAND 3, OHIO 
Career opportunities available for qualified engineers 


“Visit ovr Booth Nes. 2527, 2529, 2531 ot the |.8.E. Show.” 
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French Sales High Abroad, 


By Robert Farrell 


Paris—Thin budget plus preoccupation with air policing problems in 
Algeria prevented any substantial build-up in French airpower last year. 
French Air Force ended the year by announcing substantial cutbacks in orders 
for latest jet equipment and it accepted a 1957 air budget which will mean 
another annual pause in its air power development. 

Last year’s air force combat squadron build-up was nil. Present combat 
strength is 40 instead of the 50 called for in FAF planning. Personnel strength 
remained steady at 146,000 and won't increase for at least another year. 
Under present air force thinking France by 1960 will have only 43 combat 
squadrons with 725 combat aircraft instcad of the planned 60 squadrons and 
nearly 2,000 aircraft. 


Despite a string of advanced proto- aircraft industry last year scored sev- 


types, notably Ouest Aviation’s ‘Trident 
I} interceptor which last month easily 
passed the official world speed record, 
no mayor orders for advanced yet equip 
ment or missiles were announced dur 
ing the year 


cral successes in the export field. Sales 
or license deals signed m Far and 
Middle Eastern, European, Latin and 
North American markets involved the 
Dassault Mystere IVA interceptor, Nord 
twin-engine Noratlas cargo plane, louga 


On the bright side, the French Magister jet trainer, Max Holste Brous- 
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Nil at Home 


sard, the Morane-Saulnicr Paris execu- 
tive jet, Sud-Fst’s Alouette helicopter 
and the two-place Djinn jet helicop- 
ter built by Ouest Aviation. 

The industry entered 1956 with a 
foreign order book worth $45 million. 
It ended the vear with fcreign orders 
worth over $100 million. ‘The French 
expect to crown their export drive this 
vear with the first foreign order for 
Sud-Est’s new twin-jet Caravelle trans- 
port. 

The limiting effect of last year's 
air force budget on French airpower was 
partially offset by deliveries of the last 
of the Republic F-84Fs and RF-84I's 
under the Mutual Defense Assistance 
Program (MDAP). Many committed 
to NATO instead were pressed into 
service by the Air Ministry during the 
Suez campaign. 


Outstripping Power 


To many Frenchman, this campaign 
clearly demonstrated that French for- 
eign policy had outstripped French 
military power to back it up. The 
necessity of relying on U. S. equip- 
ment for fighter-bombing chores, plus 
back-pedaling in the face of Soviet 
missile threats, embarrassed many a 
French military man. 

Ihese implications aren't reflected in 
resent Air Ministry planning, the 
Podect reveals 

Its 1957 budget of $817 million, a 
slight increase over 1956, represents 
only 28.6% of the total French military 
budget. By contrast, USAF funds 
amount to 46.3% of the American 
defense budget and airpower 
35% of Great Britain’s defense budget 
Included in this year’s $817 million 
air force budget is an item of $150 mil 
lion for studies and the building of pro- 
totypes. Of this amount, $40 mil- 


claims 
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lion is earmarked for guided missile 
work. 

Much of France’s air defense funds 
are drained off by air policing problems 
in Algeria. ‘The Air Ministry is prob- 
ably spending more money on Amerti- 
can heavy helicopters and surplus 
North American ‘T-6s for use in Algeria 
than on its guided missile program. 
One hundred Vertol H-21s and 220 
Sikorsky $-58s and 300 T-6s were or- 
dered during the year. 

Air Ministry is also spending large 
sums on several hundred small SIPA 
and Morane 733 trainer-fighters for 
Algerian duty. To man these light 
planes, air force draws heavily on its 
jet pilot pool. 

Year-end announcement of important 
cutbacks (probably 50%) in as for 
the Dassault Super Mystere interceptor 
and Quest Aviation’s twin-jet Vautour 
underscores a problem which the French 
industry must solve to stay in business. 
The problem is one of speeding up the 
delivery of aircraft in all phases, from 
development through production into 
operational use. 

This calls for a great deal more co- 
operation between Air Ministry policy- 
makers and the airframe industry. Very 
likely a final solution to the problem 
will lead the French to cooperation on a 
European level. 


Super Mystere 


Dassaults Super Mystere, powered by 


a Snecma Atar IX delivering 9,240 Ib. 
thrust with afterburner, is in a class 
close to USAF’s F-100. But production 
models of the Super Mystere are just 
rolling off the line now. Under planned 
production the aircraft would be obso- 
lescent well before final deliveries were 
made. Production rate on the Vautour, 
also just coming off the line, is even 
slower. 

What is happening to the Super 
Mystere and the Vautour could happen 
the Ouest Aviation’s Trident II, perhaps 
the most promising of the several ad- 
vanced French prototypes. So far air 
force has ordered only 10 pre-produc 
tion models. Ouest has three Tridents 
in the air. Two are being flight-tested 
for conventional interceptor use with 
pilot. The third is undergoing tests 
designed to convert the Trident into a 
pilotless retrievable missile. 

Goal of the Trident testing program 
1s to push the interceptor up to Mach 
2. Mach 1.9 has already been reached. 
It is powered by two-chamber SEPR 
liquid propellant rockets located in the 
tail and two Dassault-built Viper wing 
tip turbojets of 1,650 Ib. thrust each 


Trident Performance 


Production model will have Turbo- 
meca Gabizo engines rated at 2,400 Ib. 
thrust, perhaps with afterburners. ‘T'ri- 
dent has flown at 59,000 ft. a new 
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Helping to cool 
@ supersonic jet... 





SOUTH WIND AIR-TO-AIR 
HEAT EXCHANGER SERVES 
FSU-1 ‘CRUSADER’! 
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South Wind's stainless steel air-to-air heat exchanger is part 
of the Hamilton Standard Cooling Package used on the 
“Crusader.” It is only one of many examples of South Wind South Wind Model 961-A 

leadership in the production of heat exchangers. Lightweight Air-to-air Heat Exchanger 

thin wall units in both stainless steel and aluminum are being Another famous jet aircraft is equipped 
designed and fabricated for a wide range of uses, to achieve with a South Wind Heat Exchanger! It’s the 


effective heat transfer at high temperatures, high pressures. supersonic Chance Vought F8U-1 “Crusader,” 


South Wind heat exchangers are available with either the the world’s fastest Navy fighter. 


tube bundle, or plate and fin type design to meet your specific 
requirements. Whatever your need in heat-transfer equip- 
ment — whether it’s air-to-air, liquid-to-liquid, air-to-liquid, 


or air-to-evaporating-liquid—you can depend on South Wind's 
engineering team for expert counsel. Write to South Wind Sot Md 
Division, Stewart-Warner Corporation, Indianapolis 7, 
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Indiana. No obligation, of course! HEAT EXCHANGE EQUIPMENT 
AIRCRAFT HEATERS 
INERT GAS GENERATORS 


ST 
S Ul Products of Stewart-Warner Corporation 


u 
WARNER 














en) An , 


DASSAULT SUPER MYSTERE IV B2 





I'rench altitude record. Company says 
I rident II is capable of reaching an alti- 
tude of 50,000 ft. in 2 min. 30 sec. 
from brakes off. 

‘Trident might be spared the fate of 
the Super Mystere if the Air Ministry 
would agree to share the aircraft with 
other European nations. Dutch, Ger 
man and Belgian airframe interests 
would like to join with the French 
to fill any large scale order for the 
Trident—whether national or NATO 

More and more French observers are 
beginning to agree that cooperative ar 
rangements of this kind between Euro 
pean interests—centcring on the produc 
tion of European aircraft tailored to 
European defense needs—is a much bet 
ter formula than the U. S.’s MDAP 
program. 

While busily engaged on production 
models, the industry turned out a prom 
ising stable of prototypes, mostly light 
weight fighters and interceptors. 


Leduc 022 


Leading the list is the Leduc 022 
ramjct-powered supersonic interceptor 
first flown in December. 

Unlike the Leduc 021 carried aloft 
by a mother ship, the 022 takes off 
under its own power using a Snecma 
Atar D.3 jet mounted inside the ramjet 
body. Designed for the Mach 2 speed, 
the 022 will undergo tests aimed at 
Mach numbers up to 4. The 022 has 
completed 12 flights since December, 
using only the Atar for power. Perform- 
ance during take-off and landing, lifting 
more than 75% of its six-ton maximum 
weight, is reportedly equal to perform 
ances of present French interceptors. A 
second 022 is under construction. 

Dassault’s prototype tactical support 
fighters, Etendard II and Etendard IV, 
first flew last summer. Etendard II is 
powered by two Turbomeca Gabizo 
engines, the IV model by a_ single 
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Snecma Atar. Dassault’s third entry im 
the lightweight tactical support cate 
gory, the Etendard VI, is still waiting 
for its Bristol Orpheus powerplant. ‘Whe 
VI model, built with the aid of NATO 
funds, will compete in the NATO 
lightweight fighter contest 

Last November, Dassault’s delta 
wing, lightweight interceptor, Mirage 
111, flew for the first time powered by a 
Snecma Atar G engine with afterburner 
Level flight top speed is about Mach 
1.5. ‘The Mirage exists in two other 
versions—Mirage | and Il, which are 
powered by a combination of jet and 
rocket engines. 

No firm orders for cither the Eten 
dard or Mirage series have been placed 
by the French government. Navy has 
shown some interest in the Etendard 
IV, but only for five pre-production 
models, 


Delta-Wing Durandal 


Another delta wing interceptor proto 
tvpe flown last vear is Sud-Fst's Duran 
dal. Some reports claim Sud-Est may 
drop the Durandal and back the ‘In 
dent as the best answer to European 
interceptor demands. Durandal is 
powered by Snecma Atar with after 
burner plus SEPR JATO units 

The same powerplant, less the JATO 
units, is used in the Nord hghtweight 
delta wing interceptor, the Gerfaut II, 
also fiown last April. Nord 
have shelved its earlier interceptor pro 
totype, the Griffon, which made its 
first flight in September, 1955 

Another prototype revealed in con 
trolled flight during the year was the 
Klying Atar, a wingless aircraft under 
development by the State-owned engine 
firm of Snecma. Consisting of an Atar 
turbojet of 6,200 Ib. thrust, fuel tanks 
and control equipment, the whole unit 
weighs 5,600 Ib. including — fuel. 
Taking off cither vertically or laferally, 
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TYPICAL SQUIBS from the line of pressure- 
tight, unitized designs include AN and 
solder-type connectors. 


TYPICAL IGNITERS include styles with in- 
tegral or threaded in squibs in configura- 
tions to meet specialized requirements and 
include completely frangible types, reor. 


TYPICAL GAS GENERATORS cover wide 
range of applicability in the production of 
a known amount of gas at predictable pres 
Used to operate 
or pressurize 


sures and temperatures 
turbines, actuate pistons, 
fluids and systems these give the highest 


energy/ storage ratio of any power source 


FRANGIBLE BOLTS produced in a broad 
range of sizes for the positive, instantane- 
Ous separation at a command signal 

Write us for detailed 
Give us the opportunity to consult with you 
on specialized explosive problems 


information or 





McCORMICK SELPH 
ASSOCIATES 











USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN THEIR 


RELIABILITY BY YEARS OF SATISFACTORY SERVICE. 


All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and are available 
for use with iron-constantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges are listed below. 


MODEL 178, 2%" case to AND 10401 
-—50 to +300°C Cylinder Temp. 
(AN 5536-1A or T1A) 
—50 to +300°C Bearing Temp. 
0 to +1000°C Exhaust Temp. 


MODEL 498, 1%” case to AND 10403 

—50 to +300°C Cylinder Temp. 

0 to +1000°C Exhaust Temp. . 

MODEL 768 dual, 2%” case to AND 10401 
—50 to +300°C Cylinder Temp. 

(AN 5536-2A or T2A) 
—50 to 300°C Bearing Temp. 

0 to + 1000°C Exhaust Temp. 


Accurate ratiometers, these LEWIS 
indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model 46B, 2%” single. 


MODEL 478, 1%” case to AND 10403 
—70 to +150°C AN 5790-6 or AN 5790T6 
0 to +125°C Oil Temp. 

—50 to +50°C Air Temp. 

MODEL 778 dual, 2%” case te AND 10403 
—70 to +150°C AN 5795-6 or AN 5795T6 
+30 to +230°F Oil Temp. ... 
+100 to +300°C Cylinder Temp. 


MODEL 778 


POR BEST RESULTS USE LEWIS THERMOCOUPLES AND LEWIS BULBS WITH THESE INDICATORS 


THE LEWIS ENGINEERING CO. 


NAUGATUCK, CONNECTICUT 
Manufacturers of Complete Temperature Measuring Systems for Aircreft 
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the Flying Atar uses jet blast deflection 
to alter » Senin Company plans to 
convert the rig into a Coleopter com- 
plete with annular wing. Pilot’s cockpit 
with tip-up seating arrangement is being 
installed. Up to now the rig has been 
radio sos from the ground. 

Last June Snecma set up a new divi- 
sion which will work with the French 
Atomic Energy Commission on the 
development of an atomic airplane en- 
gine. Company says it “probably will 
not work along the same lines as the 
Americans.” 

Missiles are still pretty much in the 
development and testing stage. In- 
sufficient funds is the bottleneck. Only 
air force operational missile is the 420 
lb. Matra air-to-air unit which is 
equipped with proximity fuse and 
guided in flight. 

Another air-to-air missile, similar but 
lighter than the Matra, is the Snecma 
5103. Also in the pre-production stage 
are two ground-to-air missiles, the SE 
4300 and the Parca, both radio-con- 
trolled missiles with 2,000 Ib. take-off 
weight. ‘Tests on the French high alti- 
tude research missile, the Veronique, 
were hampered by lack of funds. 
Veronique measures 24 ft. and has a 
gross weight of 1.5 tons. French have 
reached 90 mi. with the missile, are 
hoping to reach 137 mi. 


Sud-Est Merger 


Biggest news over the past year for 
the French airframe industry was the 
sudden merger of Quest Aviation into 
Sud-Fst Aviation. The two big  state- 
owned firms will be officially combined 
in March under the new name of 
Sud Aviation. Sud Est, the largest 
of the French builders, employs 12,000 
workers in four plants. Ouest Aviation 
operates five factories with 10,000 em- 
ploves. Merger leaves only one other 
nationalized airframe company, the 
Nord concern (8,000 employes) 

Top man in the new complex will 
be Georges Hereil, Sud-Fst president, 
who thus will control most of the 
industry’s productive capacity. 

The first important shake-up im the 
industry since the middle 1930s stirred 
very little interest in the public press 
or in the National Assembly, which 
approved it without debate. Some in- 
dustry sources complain that the in- 
dustry won't benefit, that the merger 
will remove too much competition. 
Hereil thinks otherwise. He looks on 
the combination as a means of stream- 
lining the industry's limited capacty. 

One thing Hereil would like to get 
done is the selling of the company’s 
Caravelle jetliner. Sud-Fst opened a 
New York office to push North Ameri- 
can sales prospects and to prepare for 
a three-month tour of the medium- 
range Caravelle beginning in April. 

Mark I version of the aircraft is 
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equipped with Rolls-Royce Avon RA. 
29 engines. But company is designing 
a larger version aimed at more speed 
and capacity plus increased range. ‘This 
Mark II version, which would remain 
in the medium-range class, will be 
powered by the 16,000 Ib. thrust Rolls 
Royce Conway by-pass engine. Only 
Air France has bought the Caravelle 
and will take deliverv of three in the 
fall of 1958. It ordered 12 with an 
option on 12 more. Air Algeria has 
announced its intention to buy three. 
Sud-Fst is also pushing its helicopter 
activities. It signed a license agree- 
ment with Sikorsky under which it 
will build most of the $-58s on order 
by the French military. Production 
of its own Alouette Il, of which 
200 have been ordered by the three 
French military branches, has just 
shifted into high gear at the company’s 
Courneuve plant near Paris. Monthly 
rate is nearing 15. The five-place 
Alouette II is powered by a 1,400 hp. 
Turbomeca Artouste II gas turbine. 
Several Alouettes were sold last year 
in Portugal, Sweden, and Venezuela. 
Sud-Est also 1s developing a Super- 
Alouette (SE-3200) of which two 
prototypes have been ordered. Report- 
edly it will be powered by three Tur- 
bomeca engimes and probably will 
carry between 25 and 30 passengers. 


Baroudeur Project 


Sud-Est’s Baroudeur, experimental 
tactical fighter which takes off and 
lands on skids, still hasn’t found a 
buyer. Generally understood to be on 
the shelf, certain renewed NATO in- 
terest may bring the project back. 

Ouest Aviation is just getting its 
three-version Vautour off the produc- 
tion line. Initial deliveries are being 
made on the attack and all-weather 
versions. Third version is the bomber. 
The recent cutback in the original 
order for 360 Vautours probably will 
hit the bomber version hardest. Vautour 
is powered by two Snecma Atar jets 
and is supersonic in a slight dive. 

A Vautour derivative, a_ twin-jet 
prototype designed to break into 
the heat thicket, will have considerable 
range and highly perfected radar equip- 
ment. 

Quest's Djinn helicopter, ordered 
in quantity by the military, is just 
coming off the production line. Several 
are being tested by the French Arm: 
in Algeria and by the American Army 
in the U. S. Djinn uses a Turbomeca 
Paulouste developing 529 Ib. thrust 
to provide compressed hot air to a 
two-blade rotor with tip cjection noz 
zles. 

Nord is mainly occupied with its 
Noratlas 2501 twin-engine cargo air- 
craft. In addition to substantial mili- 
tary orders and some commercial sales, 
the company has signed a license 
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One source for 


EVERYTHING 


! 
you need 
' 
\ 
‘ 


- 
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for spraying any 
finish or coating 


~ * 
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_ 
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Means 


Name your finishing material... 
there’s a Binks gun to spray it...a 
Binks compressor to supply the 
right air pressure to one gun or many. 


Name your job... 
there’s stationary, portable or mobile 
equipment to fit your needs. 


Name your production rate... 
there’s manual spraying, semi- or 
fully automatic equipment 
exactly keyed 
to your production requirements. 


Over 60 years experience is built 
into Binks products... 
experience in solving spray finishing 
problems in virtually every 
type of industry. This Binks 
bonus of professional dependability 
costs not one cent extra! 


Moterial Handling Air Extrectors 
Pumps Compressors & Accessories 























These are but a few of the items in Binks complete line 


Over 1100 products which professionals demand when 
reputations and profits are at stake. For complete information 
on all Binks spray finishing and coating equipment or 
engineering and research assistance on any spray application 
problem...call your nearest Binks Branch Office 

or write direct to the address below. 


EVERYTHING 


Ask about our spray painting school 
Open to all...NO TUITION...Covers all phases 


Binks Manufacturing Co. 





3116-30 Carroll Avenue, West. Chicago 12, lil. 


REPRESENTATIVES IN PRINCIPAL U.S. AND CANADIAN CITIES © SEE YOUR CLASSIFIED iy DIRECTORY 
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JOBS LIKE THIS PROVE THE 
VALUE OF THE IMPACT OF A™ 


ECOSTAMP 


The Cecostamp’s controlled impact blow forms 
and sets the metal to exact dimensions. Add to 
this important feature Cecostamp’s flexibility for 
handling a complexity of forms, its simplicity of 
tooling, its low operating cost and safety features 
and you will appreciate why Cecostamp is the 
modern forming tool for today’s and tomorrow's 
metal shop requirements. The Cecostamp incor- 
porates easier operation and greater strength and 
power, in anticipation of the tougher alloys of 
heavier sections and larger units which are more 
and more in demand. You'll want to consider the 
Cecostamp for your shop. 


Send for Bulletin 30-L-5. 





THE IMPACT STORY 
BEHIND THE PICTURES- 


Your impact blows on three Cecostampe 
formed and blanked an aircraft instru- 
ment panel—ready for use! 


FORMING — Pre-cut %" aluminum 
stock was formed on two Cecostamps. 
Thetwo pre- -forming stages were worked 

ly on one Cecostamp with 
one impact blow. The second ‘Coco- 
stamp did the final forming and setting 
in one impact blow. Note 90° flanges 
and 1%" step across center. No further 
trimming required. 


BLANKING — Single impact blow of 
third Cecostamp accomplishes blank- 
ing of instrument holes. Bottom blank- 
ing die is made of zinc alloy using 4" 
thick chrome alloy plate backed by 
rubber in hole openings to eject slugs 
Upper die has %" chrome alloy 
punches. Rubber, cemented around 
perimeter strips panel from die. Only 
¥%" landing between some of the holes 
—and approximately 225 lineal inches 
are sheared! 


This job is q@ unique Cecostamp 
achievement! 











SOME OF THE ADVANTAGES 
OF THE CECOSTAMP 
1 Sets sharp changes of con- 
tour to permanent shape 
2 Produces components with- 
. in strict dimensional limits 
3 Shearing can be combined 
with stamping of simple 
shapes 
4 Skillful operators can de- 
velop and form many 
shapes difficult to form on 
any other type of press 
5 Controlled blow is well 
suited to forming large in- 
tegral parts 
6 Low tooling cost and 
rapidity of die fabrication 








Auildons of THE IMPACTER 


CHAMBERSBURG ENGINEERING CO. 


CHAMBERSBURG, PENNSYLVANIA 
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with German interests under which 
137 Noratlas will be supplied to the 
West German air force. First 25 will 
be built by Nord, the rest by German 
interests. New version of the Noratlas 
(2506) will be fitted with slotted flaps 
and adjustable landing gear. 

Dassault’s plane factories are pro 
ducing the last of the Mystere Is and 
Mystere IVAs, the former for the 
French air force and the latter for 
both French and foreign air forces 
India ordered 100 Mystere IVAs and 
Israel took delivery of several dozen 
Production of the supersonic Super 
Mystere B2 is just getting underway 


Mach 2 Bomber 


Besides Etendard and Mirage flying 
prototypes, Dassault is studying de 
signs for a supersonic jetliner and, 
perhaps more seriously, a Mach 2 
supersonic bomber. The bomber re 
portedly would weigh 20 tons and would 
be powered by two Atar turbojets. A 
delta configuration is being considered. 
On the engine front, Dassault has a 
3,000-Ib. thrust jet under development. 

Fouga’s CM-170 Magister jet tramer 
achieved considerable foreign success 
during the year. Germany ordered 382, 
of which the first 22 will be built in 
France. Grumman Aircraft and Engi- 
neering Corp. took an option on the 
U.S. manufacturing rights. ‘The CM- 
175 naval version flew last summer. 
French navy has ordered two proto- 
tvpes. In November, Fouga flew its 
CM171, the Makalu experimental plane 
which is being used to test ‘Turbomeca’s 
new 2,500 Ib. thrust Gabizo. On one 
test the Makalu climbed to 40,000 ft 
in 9 min. 20 sec. from brake release. 

Breguet flew its 1050 Alize anti-sub- 
marine aircraft last fall. Navy ordered 
#00, may order 20 more. Powered by a 
Rolls-Royce Dart 7 turboprop engine, 
the Alize carrics a crew of three and is 
designed for carrier operation. Com 
pany also is readving two versions of 
its light-weight fighter, the ‘Taon, for 
carly flight. The 1100 will be powered 
by two ‘Turbomeca Gabizo engines. 
The 1001 ‘aon will take a Bristol 
Orpheus. Breguet also is producing for 
the air force 15 BR 765s, a military ver 
sion of its 763 Provence transport. 

Moranc-Saulnier signed a contract 
with Argentine government for the 
delivery of 48 of its twin-jet Paris 
liaison aircraft. Order can be increased 
to 100. Assembly will take place in the 
Argentine state-owned plant at Cor 
doba, Argentina also ordered 10 Brous 
sard liaison aircraft. Max Holste, 
builder of the Broussard, had orders for 
354 bv vear-end. The company also is 
developing a ‘Super-Broussard,” a light 
transport capable of carrving from 14-17 
passengers. The Broussard on order 1s 
i high wing, five-place aircraft powered 
bv a Pratt & Whitnev R9S5 engine 
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where size is a facto 


in sub-miniature receivers. Compact, rugged construc- 
tion, modular design permits use in any area—mounted as 
one unit or separated. Features crystal frequency control, 
wide band response, quieting and noise rejection—ex- 
treme sensitivity. Both AM and FM models in frequency 
ranges from 40 to 235 mc. Converters available for higher 
frequencies. 

RF Strip ne ad” wt. 31 oz 

IF Strip it? oe hg wt. 26 oz. 

Power Supply ras at wt. 36 oz. 


Write today for bulletin 100 W 


* illustrated actvol size 
RF unit* IF unit* 


LAND -AIR Inc. 


Subsidiery of Coliternia Eastern Aviation inc. 


7444 WILSON AVENUE 
CHICAGO 3], ILLINOIS 
UNderhill 7-7550 








MULTIDATA* 70mm 


The MOD V data recording camera is specifically 
designed for missile tracking. With missiles moving 
faster and farther, the larger field of view and 
greater magnification of 70mm are essential. In this 
one precision instrument are combined the tracking 
and recording advantages of 70mm with the exclu- 
sive optical, mechanical and electrical features of 
the Flight Research MULTIDATA line. 


MULTIDATA 35mm 


The MOD IV-C is used in ground or airborne instal- 
lations. Designed for rugged environment, the MOD 
1V-C operates perfectly at high altitudes and high 
or low temperature extremes. The MOD IV-C func- 
tions as a ciné, strip film or single-frame camera, 
offers multi-camera synchronization within 1.5 milli- 
seconds in gang operation. 


MULTIDATA 16mm 


Exclusive MULTIDATA features, including synchron- 
ization, coding lights, radio link control, output pulse, 
master-slave circuit, are packed into this compact 
instrument's four pounds. Only seven inches by three 
and one-half inches in size, the MOD II! is ideal 
for meeting critical weight and bulk limitations; 
may be used in conjunction with the MOD IV-C. 


fresh focus on 
data recording problems 


Automatic Exposure Control 

AUTEX is the first automatic exposure contro! de- 
signed for interchangeable use with all 16mm and 
35mm motion picture cameras. Small and light 
enough for even hand held cameras, AUTEX auto- 
matically and ing “taneously adjusts the aperture 
to compensate for changes in light. Where light is 
uncontroilable and unpredictable, AUTEX is indis- 
pensable in filming events that cannot be repeated. 


Every Flight Research photographic data recording camera has been 
developed and built to increase the accuracy and efficiency of data 
recording systems and to slash data recording time. MULTIDATA / 
cameras and systems are being used in such varied applications as ] 
airborne systems analysis, missile tracking, radar evaluation, stereo- 
scopic recording, fire control analysis and automatic systems evalua- 
tion. More than six years of use under the most severe conditions by FLIGHT 
military and industrial research, in countless ications, prove the / #ESEARCH 
reliability of MULTIDATA design and perf j 
Flight Research engineers stand ready to assist in solving photo- swe eneenaree 
graphic data recording problems of any kind. / ® Byrd Field, P. 0. Bex 1 
For full information on Flight Research's complete line of photo- Richmend 1, Virgiaia 
graphic data recording instruments and accessories, and applications mazimam service, 
engineering services, write today. is represcnted 


by Traid 
Encino, 








@ SWEDEN 


SAAB A32 LANSEN 


Saab Output High, Backlog Sets Record 


Stockholm—Swedish aircraft indus- 
try is busier than ever. At the Saab 
Aircraft Co.—Sweden’s only airframe 
manufacturer—the backlog of orders is 
reported to be the greatest in the com- 
pany’s history. 

Since the problems in connection 
with the conversion from J 29 to 
A 32 Lansen production have now 
been overcome, deliveries of the 
latter type are running smoothly. A 
substantial number already has been 
delivered and this transonic two- 
seater is becoming the mainstay of 
the Royal Swedish Air Force’s tac- 
tical force. 

Last month the first J] 32B all-weather 
and night-fighter version of the Lansen 
made its maiden flight. Differing from 
the A 32, it has a more powerful Rolls 
Rovee Avon engine, enlarged Swedish 
developed afterburner, new armament 
and new navigation and fire-control 
equipment. The J 32B is intended to 
become the standard night fighter of 
the RSAF. A_ reconnaissance version 
of the Lansen is also to be produced 

The supersonic Saab 35 Draken 
single-seat all-weather jet fighter was 
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ordered = tnito production im 
1956 

Phree prototypes are now on flight 
test. This fighter will eventually 1 
place the J 29. A two-seat dual con 
trol tramer version is to be built. ‘Uhe 
A 32 Lansen has also been cquipped 
with dual 
vanced tramer 

Saab is converting a large number 
of J 29B fighters into J 29%, featuring 
a Swedish-developed afterburner that 


quantity 


controls for wus ns oan a 


SAAB J29F 


doubles rate of climb and a modified 
wing for higher Mach number 

Saab also produces a new senes of 
Saab-91 Safir tramers. An order for 
25 Safirs from the Norwegian Air bore 
is beimg execoted and prospects ar 
good for additional export orders 

Saab’s total employment continues 
O00 as 
1950 
com 
1956 


exceeds 
4000 in 
of the 
planned. In 


fo rise md now 
little 


( sp msion 


igamst a Over 
Considerable 


pany's facilities ts 
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In air-foil sections, strength, accuracy 
and smoothness are of primary im- 
portance. These characteristics, plus a 
minimum of machining, are offered by 
this Antioch Process missile fin cast- 
ing. The alloy: A-356. Tolerances of 
+.010” in thickness and .020” T.LR. 
on flatness are held in production. Sur- 
face finish, as cast, is better than 
125RMS. Test bars machined from 
heavy hub section have minimum ulti- 
mate strength of 36,000 psi and elon- 
gation of 11%. 

Morris Bean & Company specializes 
in casting parts for wave guide, fluid 
flow, and aircraft application to de- 
manding standards and in volume 
production. 

If your designs call for high per- 
formance aluminum parts, get ac- 
quainted with Morris Bean castings. 
Send us a part print for recommenda- 
tions. Technical literature on request. 


Morris Bean & Company 
Yellow Springs 4, Ohio 


a cast rocket fin? 
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a new factory was built at Jénképing 
for the apparatus and equipment divi- 
sion, while another was acquired in 
nearby Husqvarna for the same purpose. 
Several important new building projects 
are well under way at the Linképing 
main establishment. 

Jet engine production at Svenska 
Flygmotor mainly includes the RM 5, 
a Swedish version of the Rolls-Royce 
RA 7 Avon, delivering 8,000 Ib. thrust 
(10,000 Ib. with afterburner). The 
RM 5 is used in the J 32A all-weather 
fighter-bomber. Flygmotor has also 
started production of the more power- 
ful RM 6, which probably corresponds 
to the Rolls RA 14 Avon. This 10,000- 
lb. thrust engine is used in the Saab 
35 Draken supersonic fighter and most 
probably in the J 32B night-fighter ver- 
sion of the Lansen. The RSAF and 
Flygmotor have collaborated on a 
Swedish afterburner for this engine. 


Defense Cuts 


With defense’s share of total govern- 
ment expenditure having dropped from 
25% in 1953 to 21%, RSAF represen- 
tatives view with concern air force ap 
propriations under the 1957-58 state 
budget. Although showing a rise of 
$7 million to $149 million, appropria- 
tions fall short of air force require- 
ments by $17 million. RSAF’s $1,000 
million plan for 1957-1964 is now 
cut by $290 million and the ten-year 
plan outlined in 1954 by Gen. Nils 
Swedlund, Supreme Commander of 
Sweden's armed forces is being under- 
mined. Instead of a 22% overall in- 
crease, RSAF strength will be reduced 
15%. This would eventually lead to 
more than 20% decline in_ aircraft 
numbers. 

Airpower’s role in national defense 
as a first line to prevent an enemy 
from gaining air supremacy above 
Swedish territory and to cooperate 
with land and sea forces in warding 
off a possible invasion still remains 
undisputed. This task can only be ful- 
filled by an air force technically on a 
par with that of a presumptive enemy, 
the RSAF maintains. Should the air 
force, through shortage of funds, be 
forced to choose between either (1) 
maintained number of aircraft with 
reduced quality or (2) reduced number 
of pale with maintained quality, 
there seems to be little doubt it would 
prefer the latter, even though this would 
mean leaving part of Sweden’s extended 
air frontier—equaling half that of 
NATO's entire European front—with- 
out sufficient cover. 

One serious consequence of govern- 
ment undercutting of air force demands 
is the delay in building new air bases. 
The expansion of radar counter-meas- 
ures is also likely to be postponed. 

Now almost 100% jet, the Royal 
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Flexible Shafts 
Withstand 


Temperature 
Extremes! 


A leading aircraft manufacturer has used S.S. Wuite flexible shafts for many 
years to transmit control between this graduated dial and aircraft thermostat. 
He finds that under any kind of temperature conditions, there is no measurable 
variation in torque to turn the shaft, or in torsional deflection required to 
initiate cam movement over the temperature range! 

This ability to withstand temperature extremes is only one of the many remote 
control and power drive advantages industry has discovered in S.S. WHITE 
flexible shafts. Perhaps they can help you to simplify control or product design 
... Cut your production costs . . . speed assembly. These quality shafts range 
from small to large sizes, and up to 12 feet in length. The assistance of our 
engineering staff in helping you work out a flexible shaft application for your 
product is yours for the asking. Just write to 


e 
cthhhic E 
USEFUL DATA on how to select 
ayuaiaiee aeases peal ae shafts. Write for 


S. S. White Industrial Division, Dept.V, 10 East 40th St., New York 16, N.Y. Western Office: 1839 West Pico Bivd..Los Angeies 6, Calif, 
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You can’t shrink the pilot 
..S0 Admiral shrinks the controls 


ei 


New transceiver control box reduced to one-fifth former size 


The cockpit of a modern fighter 
plane is packed as tight as a filling 
in a hollow tooth. As more and 
more electronic equipment is added 
to the plane’s complement, each new 
device must fight for space on and 
behind the instrument panel or con- 


sole. Now Admiral, maker of the 
famed AN/ARC27 transceiver, has 
designed a control box that “moves 
over” to make room for other needed 
equipment. 


Heart of the new control is an in- 
genious “mechanical memory” drum 
that selects any one of 20 preset 
frequencies with a single knob. 
Another knob controls three coaxial 


Admiral. 


CORPORATION 


Government Laboratories Division, Chicago 47 


switches designed by Admiral so the 
pilot can manually select any of the 
transceiver’s 1750 frequencies. This 
single compact unit will be univer- 
sally employed to replace any one 
of 15 currently used control box 
combinations. It occupies as little 
as one-fifth the space and also re- 
duces weight up to 80%. 


Here is another instance where 
Admiral initiated and perfected an 
important advance in the science of 
military electronics. Inquiries «are 
invited regarding Admiral’s capa- 
bilities and production capacity for 
electronic or electro-mechanical 
equipment. 

RESEARCH + DEVELOPMENT + PRODUCTION 
iN THE FIELDS OF: 
COMMUNICATIONS UHF AND VHF + MILITARY TELEVISION + RADAR 
RADAR BEACONS AND IFF + RADIAC + TELEMETERING 
DISTANCE MEASURING + MISSILE GUIDANCE 
CODERS AND DECODERS - CONSTANT DELAY LINES 
TEST EQUIPMENT + ELECTRONIC COUNTERMEASURES 


ENGINEERS: The wide scope of work in progress at Admiral creates challenging opportunities in the 
field of your choice. Write Director of Engineering and Research, Admiral Corporation, Chicago 47, Illinois. 





@ ARGENTINA 


Swedish air force consists of 30 day- 
fighter squadrons, 3 night-fighter squad- 
rons, 12 fighter-bomber squadrons, 5 
reconnaissance squddrons, 1 air base 
corps and one search and air-rescue unit. 

RSAF strength is approximately 
1,200 combat aircraft. 

Of the day fighter squadrons three 
were equipped with Hawker Hunters 
(designation J 34) in 1956. ‘Three more 
will be equipped with this aircraft 
this vear. The Saab J 29 is in service 
on the remaining day fighter squadrons, 
with increasing numbers of J 299s 
coming into service. 

Che three night fighter squadrons are 
equipped with de Havilland Venoms 
(J 33), to be replaced by the new Saab 
J 32B. Re-cquipment of at least three 
dav fighter squadrons with night fighter 
aircraft is planned but will probably 
have to be postponed a while for lack 
of funds 

Six fighter-bomber squadrons have 
been equipped with A 32 Lansens and 
the remaiming six are to follow. They 


now use the A 29 fighter-bomber ver- 
sion of the Saab J 29. 

It seems probable that the J 35 
Draken fighter—expected to usher in the 
delta age in Swedish military aviation 
by 1959—will have fighter-bomber and 
reconnaissance development. 

Whether the J 35 Draken will be 
succeeded by another piloted fighter or 
by a guided missile is still unknown 

An interceptor missile has been 
under development for several years 
Development costs have been estunated 
at about $6 million. 

Last year’s order for a number of 
Australian Jindivik 2 targets imdicates 
that the RSAF is ready to test an 
air-to-air missile in a not too distant 
future 

It also is assumed that the RSAI 
will soon have an air-to-ground or attack 
missile operational. It was stated at 
the end of 1952 that such a weapon 
could be expected about the time the 
A 32 would come into service. Lansen 
deliveries started at the end of 1955 


Politics Stirs Argentine Rivalry 


Buenos Aires—Vigorous rivalry be- 
tween the air force, army and the naval 
air arm marked Argentina's first post- 
revolution vear. 

Since the country has a_ provisional 
government, supported by an often un- 
easy alliance of navy, army and air 
officers, the inter-service rivalry has 
strong political overtones. 

Navy now appears to have the upper 
hand in the national air race. It re 
cently purchased 20 used Grumman 
h9F Panther jets at $18,500 cach from 
the U.S. This followed closely upon 
the cancelation of an air force order for 
36 Sabre Mark VIs from Canadair Ltd. 
The cancelation was forced when the 
Central Bank did not give the air force 
foreign exchange for the purchase. Not 
a single plane was bought for the air 
force during 1956 

The air force still has a strong edge 
in number of trained pilots, approxi- 
mately 450 to the navy's 245. 

The air force has contracted for 90 
Beech T-34 Mentor trainers, over a 
three year period, 75 of which will be 
assembled at the Cordoba factory, 
IAME. The Beech contract was the 
first licensing and technical assistance 
agreement between a U. S. manufac- 
turer and the Argentine government 
since World War II. Negotiations are 
going on for a number of French 
Morane-Saulmier aircraft to be assembled 
at the same plant. 

The IAME works employs 8,500 
people. In the past it manufactured 
various home-made planes such as the 
IA 35 and the prototype delta-winged 
JA. 37 and 38. If the air minister 7 
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his way, IAME will be the nucleus 
around which a small aircraft industry 
will grow. 

here is an immediate Argentine 
market among cattle breeders, air taxi 
services, industrialists, etc. for 200 light 
planes. 

The Argentine air force, army and 
navy are operating a mixture of Ger 
man, British, Itahan, U.S. and 
home-made aircraft. ‘his 
cludes: Gloster Meteor, Fiat, Calquin, 
Avro Lincoln, Lancaster, Beechcraft, 
Viking, Dove, DC-3 and DC-4, P'T-13 
and PT-19. The largest group of a 
single type are Gloster Meteors. Out 
of an original purchase of 100, the air 
force has 70 left, of which 45 ar 
operable. 

The U.S. last vear offered the Argen 
tine air force F-S4 Thunderjets at 
$30,000 cach. This offer was 
cepted. It is said the Argentines thought 
this plane too hot for them to handk 

Navy acquisition of 20 Panthers is 
expected to be supplemented by an ad 
ditional purchase of 14 to 16 more of 
the same type. Other recent navy 
purchases were 10 F4U-5 Corsairs from 
Chance Vought, with the possibility of 
acquiring 12 more, and one $250,000 
army-version Sikorsky $-58 12-passenger 
helicopter scheduled for delivery in 
April or May. 

Available planes are shifted about 
amongst the three services at such a 
rate that it is often very difficult for 
public relations officers in anv service 
to state with certainty the number and 
kind of units his own branch has in 
operation. 
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AEROTEST 


Single source 
for all aircraft 
equipment TESTING 


ut ull 


PLANT... 13,000 sq. ft. of modern laboratory 
| and shop space, especially planned and designed 
| for aeronautical test activities. 





| EQUIPMENT > oO 
Extensive facilities for the complete testing 
of aircraft products. Huge temperature-altitude- 
| humidity chambers; hydraulic, fuel and pneumatic 
test stands; shock and vibration machines; explo- 
sion chambers; fungus, sand, dust, and salt spray 
chambers ...and other special-purpose equipment. 


PERSONNEL 


.One of the most important Aerotest assets! 
Professional engineers and highly skilled lab tech- 
nicians Capable of expert planning, execution, and 
analysis of critical test programs; quality control 
methods and procedures; design of specialized 

| test equipment 


coariss wie Y SHCA @ tiseraye 
Westinghouse E> 
EXPERIENCE ® 


Not only all-around testing experience, but 
years of successful experience with aircraft mili- 
tary specifications and all types of aircraft parts 
and complete systems electrical and elec- 
tronic, hydraulic and fuel, mechanical, pneumatic 

Aerotest is fully approved and recognized by 
Government agencies Security clearance, certi- 
fied test reports, resident inspectors 





COMPLETE TECHNICAL AND COST PROPOSALS 
SUBMITTED WITHOUT OBLIGATION 





FREE! 
Attractive designers wall chart 
of useful handbook data. Conver- 
, sion factors, tables, etc. Write to: 
AEROTEST, Dept. 2A 
129-11 18th Ave 
College Pt. 56, N.Y. 





@ AUSTRALIA 


Australia Stalls Air Decisions 


Melbourne—Uncertainty was the pri- 
mary factor for both RAAF and the 
Australian aviation mdustry in 1956, 
but long postponed vital decisions te- 
arding future air policy are expected in 
957. 

Basically, the problem is twofold and 
interdependent: 

@ What aircraft should be ordered for 
RAAF to maintain its position as a 
— but highly up-to-date air force. 

hat to do with the Australian avia- 
tion industry. 


Since 1950, about 400 aircraft have 
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Notes on America's only 


= Seidl: = 
all-new, twin-engine, supercharged, utility amphibian . . 


been delivered to the RAAF. During 
this period orders placed with Aus- 
tralian manufacturers included 90 Avon- 
Sabres, 30 Vampire fighters, 104 Vam- 
pire jet trainers, 62 Winjecl basic 
trainers, 48 Canberra medium bombers. 
Overseas purchases include 101 Me- 
teors, four Canberras, 12 Neptunes, two 
Metropolitans for VIP transportation. 

Some of these planes have been lost 
and some remain to be delivered dur- 
ing 1957. Now the RAAF comprises 
fewer than 15,000 officers, men and air- 
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GULF AIRCRAFT SALES, INC 
Houston, Texas 
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Write for Bulletin RG-200 
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VERNELL AIRCRAFT 
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TIMMINS AVIATION LTD 
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Bomber Squadron 1s based on Singapore 
(since 1950) and uses obsolete Lincoln 
bombers. It will be withdrawn shortly 
and re-equipped with Canberras. 

Either No. 2 or No. 6 Bomber Squad- 
ron, both re-equipped with Canberras, 
will go to Penang as part of Australian 
contribution to strategic reserve of 
SEATO. RAAF’s construction squad- 
ron is building a modern jet aircraft 
base at Butterworth, Malaya, where in 
addition to Canberras RAAF will have 
Avon-Sabres. 

Fighter squadrons in Austraha are 
being re-equipped with Avon-Sabres as 
soon as delivery is made from Common- 
wealth Aircraft Corp.'s plant in Mel- 
bourne. 

During 1956, the RAAF changed its 
basic trainer, abandoning ‘Tiger Moths 
and concentrating on 3-seater locally- 
designed and produced Winjeels. The 
total order of 62 will be completed be- 
fore the end of 1957. 


RAAF Wants F-104, C-130 


RAAF’s big problem is future equip- 
ment. Despite considerable non-expert 
pressure, it still wants the F-104 and 
C-130 and it wants them badly. Con- 
stant rumors that it may select a U.K. 
made plane have been answered by 
RAAF'’s official spokesman: 

“The F-104 and the C-130 are the 
only two new aircraft which we desire 
at the moment”. 

The C-130s are urgently needed, as 
the obsolescent Dakotas have ended 
their useful life. 

But RAAF can only advise and the 
decision to buy must be made by the 
Government which has becn postponing 
the decision for months. 

RAAF has now lost its enthusiasm 
for big bombers and if any are bought, 
thev certainly will be British, and then 
only a few. An influential section of 
both Government and RAAF is strongly 
opposed to any purchases of British 
equipment and insists that RAAF has 
to standardize on U.S. cquipment, 
which will be the only equipment avail 
able to it in case of large-scale conflict. 

RAAF says there are no plans to buy 
helicopters. 

RAAF’s Aircraft Research and De 
velopment Unit at Laverton, Victoria, 
is working in conjunction with the De 
partment of Supply on a project to solve 
certain basic problems concerning 
delta-winged aircraft. An Avro 707 is 
used in the experiments. 

Australian missile development is 
lagging badly. The Government has 
put all its hopes (and a lot of money 
by Australian standards) on British de- 
velopment of missiles. After some years 
it is freely acknowledged that the prog 
ress has been highly disappointing and 
that in case of need, Australia will have 
no missiles to use in defense or attack. 
Nothing useful can be bought or ob- 
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Henry Rempt (center), head of the Electronics and 
Armaments Systems Division, discusses advanced data 
transmission and data handling systems for A.E.W. 
aircraft with Systems Engineer Bruce MacDonald (left) 
and Dominick Amara, head of the Advanced Systems Dept. 


To electronics engineers 
who seek a wide range of assignments 


® Electronics systems engineering appeals particularly to 
engineers who require varied outlets for their abilities. And 
at Lockheed’s California Division, engineers interested in 
systems endeavor find the broadest field for their efforts. For 
Lockheed’s activities and assignments cover virtually every 
type of aircraft — radar search planes, high-speed fighters, 
cargo and passenger transports, bombers, jet trainers and 
other classified projects. 

These brief facts illustrate the extent of Lockheed diversifica- 
tion and varied assignments — 15 models of aircraft are in 
production; 48 major projects are in research and develop- 
ment stages. 

Career-minded engineers will find recent organizational 
changes at Lockheed of great interest. To keep pace with its 
increasing emphasis on electronics, Lockheed has expanded 
and centralized electronic research and development under 
the Electronics and Armament Systems Division. The 
expanded division originates and develops all complex elec- 
tronics and armament systems for new Lockheed aircraft. 


Electronics Engineers possessing 
experience or keen interest in 
systems activities are invited to 
write E. W. Des Lauriers, 

Dept. 03024 





Technical management positions are open in fields of: 


Fire control, countermeasures, inertial 
systems, weapons, communications, 
infra-red, optics, sonics, magnetics, 
antennas and micro-waves. 


Systems engineers in these areas will supervise and partici- 
pate in conceiving advanced systems and then performing 
research, development and evaluation up to production 
stages on all Lockheed aircraft. 





Previous systems experience is nol necessary to join 
Lockheed. Inquiries are welcomed from engineers 
who have been specializing in a narrow field of elec- 
tronics and wish lo broaden their approach. 
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BUILDS JOB INTEREST 
at BELL 


Bell's activities are widely diversified—experimental and vertical 
rising aircraft, rockets and rocket engines, missiles and guidance sys- 
tems, electronics, servomechanisms and nucleonics to name only a 
few. Such diversity means broad fields of interest for engineers and 
technical personnel— insurance against boredom and assignments too 
limited in scope to let you go as fast and as far as you are capable. 

Bell is progressing, growing and expanding. There are openings 
at all levels and in all fields as listed at the right. If you are look- 
ing for a move that offers every opportunity 
for a permanent career with professional 
growth and recognition and capable, congenial 
associates, contact Bell, 

Write: Manager, Engineering Personnel, 

Dept. E, BELL AIRCRAFT CORPORATION, P. O. Box One, 
Buffale 5, New York. 


Aerodynamicists 

Aeronautical Engineers 
Automatic Control Designers 
Chemical Engineers 

Combustion Research Engineers 


Digital Computer Development Engrs. 
Dynamic Engineers 

Electronic Engineers 
Electronic Standards Engineers 
Engineering Computers 
Environmental Specialists 
Field Test Engineers 

Flight Test Engineers 

Flight Test Programmers 

Fuel Injection Specialists 

Gear Designers 

Guidance Engineers 

Gyro Specialists 

Heat Transfer Engineers 
Hydraulic Engineers 

IBM Programmers 
Instrumentation Specialists 
Laboratory Test Engineers 
Magnetic Amplifier Specialists 
Mathematical Analysts 
Mechanical Engineers 
Microwave Engineers 
Miniturization Engineers 


Operations Analysts 

Physicists 

Power Plant Designers 
Pressure Vessel Designers 
Project Engineers 

Publication Engineers 

Radar Systems Engineers 
Rocket Test Engineers 

Servo Systems Engineers 
Servo Valve Engineers 
Statisticians 

Stress Engineers 

Structures Engineers 
Specification Writers 

Technical Writers 

Test Equipment Engineers 
Transformer Design Specialists 
Transistor Application Engineers 
Thermodynamic Engineers 
Telemetering Engineers 
Turbine Pump Designers 
Vibration & Flutter Analysts 
Weapons Systems Engineers 
Wave Guide Development Engineers 
Weights Engineers 





@ AUSTRALIA 


tained from U.K. and Australians hope 
that the U.S. will provide them. 

Royal Australian Navy's newest car- 
ricr, Melbourne, has finally arrived with 
its complement of Sea Venoms and 
Gannets plus Sycamore helicopters. Sea 
Venoms went through a lot of trouble, 
including a prolonged grounding, and 
both types have been criticized as obso- 
lescent for a carrier which is one of the 
most modern of her class afloat. 

But RAN has not yet achieved the 
RAAF’s independence and its orders 
follow strictly Royal Navy preferences. 
No further additions to its air arm are 
envisaged in the near future. 


Industry Future 


Widespread dismissals of a ae in 
the Australian aircraft manufacturing 
industry occurred in 1956 as existing 
orders approached .~ and no 
new orders followed e Government 
is postponing a decision on the future 
of the industry or at least two of its 
most important components, Govern- 
ment Aircraft Factories and Common- 
wealth Aircraft Corp. 

According to unofficial but reliable 
estimates, a decision to produce F-10+4s 
locally will postpone deliveries consid- 
erably and the cost may be as much as 
300% of the eventual cost of purchase 
of F-104s from the U.S. Moreover it 
is known that a good proportion of the 
equipment will have to be purchased in 
the U.S. because some secret equip- 
ment will not be available for manu- 
facture under license. This vear will see 
a Government decision as to the future 
of Australian aviation manufacturing 
industry, but it would be a surprise if 
the plants are restored to previous ca- 
pacity production. 

De Havilland’s Bankstown plant is 
busily turning out Vampire trainers. 
In Melbourne the Molyneux company 
is shortly to demonstrate the prototype 
of its light helicopter. Several British 
aviation manufacturers have established 
themselves in South Australia where 
they work on missile and experimental 
problems. Most say their facilities will 
be used for manufacturing but nothing 
has been done in this direction. 

Experts consider that Australian avia- 
tion industry is uneconomical and that 
the skill and manpower available could 
be better utilized than in production of 
standard models available at less cost 
and quicker delivery from abroad 

RAAF will accept such a decision; in 
fact it will accept any decision provided 
uncasiness and uncertainty end. 

Its planning has been badly affected 
by the absence of decisions to be taken 
by politicians and RAAF is afraid that 
its state of preparedness for conflict is 
at a low level. But 1957 should see a 
firm Government policy and orders for 
RAAF’s future reequipment to main- 
tain its wartime and postwar cfficiency. 
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TRU-LAY Cables 
TRU-LOC Fittings 


Solving Aircraft Design Problems... 


is an old story to acco. The originators 
of preformed cable and swaged termi- 
nals for aircraft use, ACCO engineers 
have now introduced new non-mag- 
netic aircraft cables. The complete 
line of acco cables and fittings now 
includes... 


New "No-Mag” Cable 

— ends instrument interference 
New “No-MAG” Aircraft Cables are 
made from Type 305 stainless steel. 
Their advantages include: 

e Remain non-magnetic even after 
severe cold working —eliminate instru- 
ment interference through cable 
magnetism. 

e Better corrosion-resistance 
ties than standard stainless stee 
e Thermal expansion characteristics 
are much closer than standard cable 
to characteristics of aluminum alloys 
used in aircraft—this simplifies main- 
taining cable tension under changing 
temperatures. 

@ High fatigue and abrasion resistance. 


roper- 
cables. 


@ Preformed construction. 


- TRU-LAY Cable Provided in all 
standard stainless and carbon ateels in 
a complete range of sizes and construc- 
tions. Because it is preformed it 

@ Can be cut without seizing. 

@ Is easier to handle—less tendency 
to loop or kink. 

® Can be installed in leas time. 

© Is free of tendency to rotate—runs 
true over sheaves or pulleys — is easier 
on pulleys. 

© Has greatest resistance to bending 
fatigue — gives longer service. 


TRU-LOC Swaged Fittings 

@ Guaranteed to hold to the rated 
breaking strength of the cable with 
which used. 
* Eliminate costly, uncertain splicing. 

“Quickies’’—apecially developed 
doukie- shank ball-type terminals — 
make it possible to connect and dis- 
connect control sections in an instant 
without tools. 


Write Detroit office for specifications 
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601 Building, Detroit 2 
2216 So. Garfield St., Los Angeles 22 © Bridgeport 2, Conn. 
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@ BELGIUM 


Belgium Seeks All-W eather Fighter 


Brussels—Belgium was able to over- 
come maintenance problems for its air 
force last year, but in their place two 
other problems have emerged 

@ Lack of a satisfactory all-weather 
interceptor. 

© Shortage of pilots. 

Belgium has the money to buy an 
all-weather airplane, but insists on a 
two-seat airplane and radar fire control. 
This first requirement knocks out the 
1-S6D, which Belgium could obtain 
through MDAP. 


French Vautour is not in series pro 


duction; lack of radar fire control elim- 
inates the British lavelin. Belgium has 
been offered the Canadian CF-100, but 
complains that the U. S. will not release 
the radar equipment. 

Belgium heels this problem is a com- 
mon one throughout Europe where 
climate may necessitate an all-weather 
aircraft 250 days of the year. 

Belgium, which has an Air Force of 
four Air Defense Wings, two Tactical 
Wings and a Transport Wing, has only 
about 400 operational pilots. ‘This aver- 
ages little over one per afrplane, com- 
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pared to the NATO standard of 1.5, 

Sabena Belgian World Airlines, fore- 
seeing bumper trafic for the 1955 
Worlds Fair, offers 24 times the pay of 
a sergeant pilot, but is having trouble 
itself in finding pilots 

Belgium has only one aircraft of her 
own. This is the small S. V. 4 used as 
4 primary trainer. It is a biplane pow 
ered by a single Renault 140 hp. en 
gine, and made on a very small scale bi 
the designers, Stamp & Renard (for 
merly Stamp & Vertongen) at Evere, 
near Brussels. It is also built under 
license in France. 


Hunter Production 


The only other manufacture in Bel 
gium is that of the Hawker Hunter 
under license. Its Rolls-Royce Avon 
engine is made by the Fabrique Nation 
ale d’Armes de Guerre at Herstal, near 
Leige, manufacturing both for the Bel- 
gian and the Dutch air forces. ‘The 
same two air forces are served by the 
Fokker plant in Holland, which makes 
the wings. Fuselage is made by the 
Belgian subsidiary of Fairey Aviation 
Co. at Gossclies near Charleroi. ‘Vhe 
undercarriage and various parts ar 
made by SABCA (Societe Avonvni 
Belge de Construction Acromautiquce), 
and there are assemblv lines at Fairey 
and at Mokker. 

Belgium's one air force transport 
wing 1s now reduced to two squadrons 
one of which, the communications 
squadron, is not carmarked for NATO 
the four Air Defense wings are sta- 
tioned at Chievres, Beauvechain, Brus 
them and Bierset, and two ‘Tactical 
wings, which form part of the (Anglo- 
Belgian) 83rd Group 2nd ‘Tactical Air 
lorce, are based at Florennes and 
Klein Brogel. The ‘Tactical wings are 
now fully equipped with F-S4Fs (Thun- 
derstreaks) through MDAP. For the 
Air Defense wings, VII (Chievres) is 
now fully equipped with Hunters, 
which are beginning to replace the 
Metcors in the other wings 


Component Flow 

The 1955. difficulties 
nance were overcome, partly by im 
proved supply of components through 
MDAP, partly by big extensions to the 
SABCA workshops where the work is 
done under contract. 

No guided missiles are made in Bel 
gium. It is understood some will shorth 
become available (through MDAP), but 
the question of whether they should go 
to army or ai force now cn 
tering the talking stage 

During 1956 the Chicf of Staff of 
the Belgian Au General Le- 
boutte, retired under the age limit. He 
was replaced by General-Majyor Frans 
Burmaux. ‘The total air force strength 
is around 1,200 officers and 20,000 
other ranks. 


over mainte 


1s only 


lorce, 


AVIATION WEEK, February 25, 1957 





Brazil Interested 
in New Transports 


Rio de Janeiro—Aircraft production 
in Brazil is in the embryonic stage 
Fokker has a plant in Rio working on 
a contract with the Forca <Aerea 
Brasileira (Brazilian air force) to turn 
out about 100 basic training planes 
this vear. Fokker also intends to start 
production of its jet trainer in Brazil, 
but has not closed the contract with 
the government as vet. Production is 
expected to begin in 1958 or 1959. 

Brazil plans to have a 600-plane air 
force in 1957. This will be about a 
15% increase in size over last year and 
would put Brazil in third place in the 
heunieaiiasle air forces. 

Brazilian air force’s development this 
vear will tend toward multi-engined 
aircraft, especially im the transport and 
rescue lines. However, the air force is 
studying purchase of Canberra light jet 
bombers from England this year or 
next. If Brazil buvs the Canberras, it 
will probably form one Brazilian group 
(36 aircraft). 

Several groups of B-17s, mostly used 
for rescue work and transport, B-25s 
and A-20s are operational and Brazil 
will probably get one group of B-26s 
this year from the U.S. Plans have 
been made also to get one squadron 
(12 aircratt) of SA-16 Albatrosses this 
year for air-sea and jungle rescue work. 
An unspecified number of P2V Nep- 
tunes for patrol and rescue work will 
be received by 1958. 

Last year, Brazil received 12 C-82 
cargo and troop transports from the 
U.S. and hopes to get more this year 
and next. Air force commanders also 
are studying a plan to be worked out 
with the U.S. Air Force to obtain 
some four-engined transport — planes, 
Constellations, perhaps, or DC-6As. 

Air force has about 120 transport 
planes now, including C-47s, C-45s, 
C-82s, some B-17s and a few C-46s for 
carrying gasoline in drums, hopes to 
double this fleet by the end of 1958. 

At the end of last vear, the Corrcio 
Acreo Nacional (Brazil's version — of 
MATS which serves as a jungle airline) 
opened a new, direct route from Rio 
to Manaus with stops at new jungle 
bases in Matto Grosso and Para States 
‘The coastal runs and long-range routes 
in the interior by the end of next vear 
will probably have four-engined equip 
ment for cargo. 

President Juscelino Kubitschek, Air 
Minister Fleiuss and other VIPs wall 
start nding in stvle this vear with two 
new Vickers Viscount 770Ds_— pur 
chased from England for medium-range 
and for official use in 
South and North 


domestic use 
flights to other 
American countries 

As far as single engine fighter air- 
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craft are concerned, the air force seems 
to be satishied with what it has: 72 
Gloucester Meteor jets, purchased sev 
cral years ago from England on a spe 
cial deal in exchange for cotton, and 
varying numbers of Republic ‘Thunder 
bolts and other World War If U.S. 
aircraft. 

Brazilian navy'’s purchase of the au 
craft carrier Vengance from England 
at a reported $22 million might force 
a change in air force plans, however. An 
iron-clad Brazilian law gives the an 
force responsibility for supplying pilots, 
crews and aircraft for the aircraft cat 
rier. 

Air force officials would prefer to 
standardize with U.S. planes and en 
gincs, but navy officials tend to prefer 
British aircraft for the British warship 
Both agree that 36 planes probably will 
be purchased for the new carner, called 
the Minas Gerais. 

U.S. has an Air Mission in Brazil 
which works with the Brazilians in de 
ciding what planes they will need for 
defense and transport. A U.S. mission 
official said that the United States Au 
Force delivered four ‘1-33 jet tramers 
to Brazil in December, 1956, and that 
Brazil will probably receive several 
C-119 and C-123 cargo planes for the 
transport division. Brazil also has 12 
$-55 helicopters on order for its jungle 
and sea rescue squadron. 
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Many industries are profiting 
from the outstanding advan-' 
tages of machinability, low 
cost, lightweight and cor- 
rosion resistance made pos- 
sible by Red Seal Aluminum 
Tooling Plate and Bar Stock. 
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cost Red Seal Plates 
and Bars for your 
tooling require- 
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Phone: 9-9611 


@ BRAZIL 
Enigma Left by Air 
Fighting in Egypt 


Cairo—Status of — the 
uncertam, — the 


Kgvptian au 
force is British and 
French having claimed destruction of 
150 airplanes on the ground during the 
Suez fighting, the Egyptians counterme 
they lost no planes on the ground and 
only eight in the ai 

Unofficial figures placed the strength 
of the Egyptian air force betore Suez 
at more than 400 aircraft, half of them 
Russian types. Vhis figure included 200 
MiG-15s and MiG-17s and 40-70 Ib25 
twin yet bombers 

Egyptian chums that dummy aircraft 
absorbed most of the ground attacks 
were backed up with an official photo 
graph showmg a MiG-15) “dummv’ 
bemg moved at Almaza Airport. Minute 
detail of the 
ing control surface 
plug for the tail pipe tended to knock 
down the Egyptian claims (AW Nov 


26, p 3 ) 


dummy, however, meld 


hinge limes and a 


Kgyptian failure to press home the 
few interceptions made, or to use its 
British and 


One explanation ts 


am force at all, puzzled 
French attackers 
that Igy ptians 


traming pilots to handle the sudden im 


were having troubl 
flux of hugh performance auplanes 


A British observer in’ Egypt) befor 
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Putting a voice in the man-made moon 


America’s first man-made satellite will soon be 
launched into outer space where, traveling in its own 
orbit, it will circle the earth. 

Deep inside will be sensitive electronic instruments 
which will “observe” qsmic activity and “report” find- 
ings back to us. Scientists believe that many a mystery 
of the universe may thus be solved. 

Without electrical insulation of exceptional qualities, 
such as CDF supplies, the equipment inside these man- 
made moons could never operate. 

FOR SPECIFIC INFORMATION on CDF products, see 
Sweet's, Electronics Buyers’ Guide, and other direc- 
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tories. Then send us your print or your problem, and 
we'll return free samples and technical literature. 
CDF MAKES Dilecto Laminated Plastics ¢ Celoron 
Molded Plastics « Micabond Mica Products « Diamond 
Vulcanized Fibre « Flexible Tapes of Teflon*, Silicone, 
and Micabond « Resin-Impregnated Spiral Tubing « 
Complete Fabrication Facilities. 


*duPont trademark for its tetrafiuoroethylene resin 


CONTINENTAL- DIAMOND FIBRE 


A SUBSIDIARY OF THE BUDD COMPANY + NEWARK 19, DELAWARE 





the fighting noted that there was plenty 
of flving of the MiGs, but apparently 
by Central European pilots There 
were indications that the Egyptians had 
trequently overrun the 9,000 ft. run- 
wavs at Abu Sucir Airfield in landings 

French believed that most of Egypt's 
I]-25s were evacuated immediately by 
Russian pilots to friendly airfields, pos- 
sibly in Syria 

i.gvpt reportedly was to receive more 
Russian fighters this vear, but doubts 
have been expressed whether the Rus- 
sians will want to continue giving the 
I.gvptians military planes. There is no 
combat plane or missile production in 
igvpt, and no research and develop- 
ment. Some training planes are assem- 
bled in government war factories. 

Besides its Russian military types, 
'gvpt also uses British Vampires and 
Meteor jet fighters acquired earlier, and 
C-46 and C-47 transports. 


India Moves Into 
Military Production 


New Delhi—Significant aviation de- 
velopment during the year concerned 
the expansion of the state-owned 
Hindustan Aircraft Ltd. (HAL) at 
Bangalore, which now has an agreement 
with the British Folland Aircraft Co. 
and Bristol Acro :ngine Co, to manu- 
facture Folland Gnats and the Orpheus 
yet cngine 

MAL. also engaged a team of German 
pin ong headed by Dr. Kurt ‘Tank, to 
design and blueprint the first Indian 
jet fighter 

Po HAL’s own credit is the all-India 
made HT-2 traincr, flown and demon- 
strated through Southeast Asia last vear 
Cevlon, Malava, Indonesia and ‘Vhailana 
have placed purchase orders. HAL, 
which up to 1955 was domg only an 
overhauling job, mainly for the Indian 
\ir Force, began production of Vampire 
ject trainers in 1956 

The Indian Air Force’s main achieve 
ment last vear was the linking of India 
to ‘Libet, a new air-route which crosses 
the Kanchenjanga Massif. ‘The IAI 
used the Meghdoot—the Hvushin trans 
port presented to Premier Nehru by the 
Russian government last vear 


Switzerland Strives 
For Its Own Fighter 


Geneva—Switzcrland, to the tune of 
much public criticism, went ahead last 
vear with its attempt to build an all 
Swiss jet fighter. It canceled a $25 mil 
hon order for 40 French Mysteres to 
build domestically another prototype of 
the P.16 at a of S5 

The first prototype of the Annstrong 
Siddeley Sapphire powered fighter flew 


cost millon 
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twice two vears ago, but ran into brake 
trouble. ‘The second airplane, if it meets 
schedules, will not be ready until 1958 

Switzerland, with high mountains and 
deep valleys strewn throughout its 200 
mi. length, wants a highly mancuverable 
fighter. ‘The work was assigned by the 
government to the Flug-und Fahrzcug 
werke A. G., Altenrheim 

De Havilland Ghost 48 Mk. 1 en 
gines for 150 domestically produced 
Vampires were built by Sulzer Bros. at 
Winterthur. Aircraft assembly is car 


West Germany Rebuilds 


tegral part mm the defense of German 


wants to 1m 
light 


Bonn—West Germany 
build ats Luftwaffe with fast 
mterceptors and guided missiles 

German aviation men say they are 
mterested in “P-100 and other types.” 
And Germany has gotten together with 
Irance for information on missiles and 
rockets 

Primary mussion of the Germans 
Luftwaffe will undoubtedly be the im 
terception of planes striking at German 
territory from the Kast. While New York 
City may get as much as two and one 
half hours warming of an cnemy strike 
a city like Frankfurt am Main may get 
two and onc-half minutes notice 
that their most 
fast, very light, 

RATO. whiuch 
can Challenge an invading cnemy strike 
force on extremely short and 
can operate from very small 

Bonn that 
still interested im a blue print model 
of a Northrop designed interceptor 
karher discussion between Northrop 
ind Krupp stalled because of Krupp’s 
ficld, but 


only 
Germans feel therefor 
need is a 


urgent Ver 


fighter equipped with 


notice 
urficld 


OUTOC?S tate they are 


hesitancy to reenter the arm 
interest still exists 
im) oan 


il o- il] play 


Csuided miussile 


@ GERMANY 


ried out at the Federal Aircraft Factory 
at Emmen 

Swiss air force strength meludes 100 
l-Sls bought in 1948, 75 Vampires 
bought from England, 100) Vampires 
built domestically with iunported en 
gines, and the 150 entirely built in 
Switzerland. A series of 250 de Havil 
land 112 Venoms to replace Vampires 
is being built in Switzerland 

Costs of building the engines at 
home have been about the same as ium 
porting them 


BS i 
re 


GERMAN DORNIER 27 
Luftwaffe 


‘The German and 


ind NATQ) terntory, 


brench defense munisters 


reached agreement to exchange mforma 
; 


reported], 


tion on guided mussiles and rockets, 
U.S. and ¢ rank first) and 
ccond as suppher of aircraft to the 
bederal Republi Phe U.S. has sup 
phed 1,000 aircraft 550 of 
the b-S4] Lhese are bemy 
de-mothballed and made ready for op 
at Weser AG, a Krupp 
ubsidiary near Bremen Ihe tem 
werder plant of Weser AG has just 
completed a runway which a 9,500 ft 
long mad 90 feet wide at a cost of DN 
9 millon 
Canada 


mada 


mcluding 
ty pe How 


crational duty 


75 Sabre Vs Ger 
recently placed an additional 
25 Sabre VI 
360 German pilot 
tech 


Live and 
tiPiie hea 
order for 


Canada 


In addition 
will tram 
md oan unspecified number of 
HICLANS 
Build-up of 
teady strides 
drawn for the 


Luftwafte 
I mes 
proline 


Germany's 
acl during 1956 
hiconse 
tion of foreign types by four 


In broad prince ! 


carhier 
German 
groups remamed ngid 
ple, these contracts are 

Flugzeugbau Nord Gmbl f., 


Conbapon 
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At Cornell Aeronautical Laboratory, The F-94 


CASTS A SUPERSONIC SHADOW 


Months before the Convair B-58 supersonic bomber took to 
the air, its handling characteristics had been successfully sim- 
ulated by C.A.L. on a totally different airplane. 

Our study of the predicted performance of the new 
bomber's proposed control system and configuration was 
accomplished with a modified F-94 fighter carrying highly- 
spec talized hydraulic, mechanical and electronic components. 
The suck forces and motions of the B-58, as well as its sta- 
bility characterisucs, were reproduced by this automatic con- 
trol system, one of the products of C. A. L.’s continuing 
long-term effort in aruticial stability and control research. 

This project is typical of the 160 varied research projects 
currently active at C.A.L.— stimulating, technically challeng- 
ing, and professionally significant. Our research program ts 
unusually broad in scope, encompassing such areas as Aero- 
dynamics, Propulsion, Aeroelasuicity, Wind Tunnel Research, 
Flight Research, Aircraft Design and Missile Systems. This 
broad program, coupled with our policy of assigning each 
staf! member in accordance with his individual abilities and 
interests, makes it possible for us to offer outstanding employ- 


Ment Opportunities to capable and imaginative men. 


CORNELL AERONAUTICAL 
LABORATORY, INC. 
OF CORNELL UNIVERSITY 


WRITE FOR FREE REPORT 


The story behind Cornell Aeronautical Labora- 
tory and its contributions to aeronautical pro- 
gress is vividly told in a 68-page report, “A 
Decade of Research.” Whether you are inter- 
ested in C.A.L. as a place to work or as a place 
to watch, you will find “A Decade of Research” 
both useful and pertinent. Mail the coupon 


now for your free copy 


Mr. W. V. Diefenbach 
CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 


Please send me ‘A Decade of Research." 





Name 


Street 





City Zone State 


(] Please send employment information 





ing Weserfug AG (Bremen), Ham- 
burger Fahrzcugbau GmbH., and 
Siedel ATG GmbH, will build 117 
Sncan 2501 Noratlas transports. 
@ Focke-Wulf AF., Bremen, and En- 
ginecring Bureau Pro. Blume will build 
194 Piaggio 149 training planes 
e 360 trainers of the Fouga Magister 
tvpe will be constructed jointly by Mes 
serschmitt AG., Munich, and Heinkel 
AG, Stuttgart 
@ Dornier, Munich, will build 469 DO 
27s. 

These basic Luftwaffe orders are val 
ued in Bonn between DM 600 million 
and DM 1 billion. 


Dornier and F-86s 


Dornier probably will serve the Luft- 
waffe’s IF -S6Ks while Weserflug AG 
Germany's F-84F's and RF-S4Fs. 

Officials of Orenda recently held dis 
cussions with BMW (Bayrischermmo- 
torenwerke) and an agreement which 
would have BMW repair and _ service 
all Orenda engines operating in Ger- 
many seems imminent. 

Daimler-Benz, Struttgart, will reach 
agreement with Curtiss-Wright con 
cerning the repair and service of J65 
engines This agreement would prob 
ably be part of the overall Curtiss- 
Wright - Studebaker - Packard - Daimler- 
Benz deal 


Few Test Facilities 


As to Germany developing radically 
new types of planes, the outlook 1s 
bleak. There are few test facilities and 
no wind tunnels of the type required 
to do advanced work in jets. Naturally, 
people like Messerschmitt, Heinkel, 
Dornier have their own development 
departments but Bonn officials state 
that industry will concentrate on build 
ing small, light, propeller-driven planes 
The DO 27 is an example of a Germany 
developed plane which seems to offer 
possibilities for the export market 

The Luftwaffe is dissatisfied with 
presently available helicopter models; 
no large order for helicopters has been 
placed by the defense ministry 

Weserflug AG, Bremen, is preparing 
to assemble and service Vertol [121s 

Phe German Research Association for 
Helicopters is interested in developing 
a small hehcopter which could be 
maintained without great expense 

Interest is high in the pooling r 
sources with the French aviation in 
dustrv. Germany would like to be 
able to make use of French research 
establishments (which the Germans do 
not have nor can afford to construct at 
this time), and the krench would un- 
doubtedly like to see a “European air- 
craft imdustrv concentration,” based 
initially on ‘German-French coopera 
tion, which would permit them to morc 
efficiently compete with the American 
and British industries 
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THE 
LELAND 
TEAM 


Proposal 

Research 

Design 

Development Testing 


Proto-type Delivery 


These five result in short delivery time 
for your Aircraft Electrical Equipment Needs 


‘The above “Team” was capable of producing seven NEW items—from Proposal, 
to Proto-type Delivery—in ONE year. 

Joseph E. Mulheim (1), Chief Engineer for Leland’s Aircraft Products, is known 
throughout the industry for his work on AC and DC motors and generators, jet 
engine starters, and associated control devices. 


Paul W. Franklin (2), Assistant Chief Engineer, is responsible for all technical 
proposals. His experience covers industrial design, as well as specializing in 
aircraft rotating equipment, motors, generators, and inverters. 


Thomas W. Moore (3), Engineer in charge of Design Research, is experienced in 
practically every facet of Airborne Electrical Equipment Design with special 
emphasis on controls. He holds many ingenious patents in aircraft electrical 
equipment. 

Hayes Crapo (4), Manager of Product Design, heads a staff of experienced engi- 
neers who follow the design from development to production. His highly 
regarded experience as Design and Supervisory Engineer involves both AC 
and DC airborne equipment. 

Gilbert C. Dohme (5), Manager of Laboratory and Short-Order Production, is 
responsible for proto-type fabrication and test, and delivery of pre-production 
units. He is experienced in design, development, service enginecring, and pro- 
duction manufacturing. 


Take advantage of this experienced “team”. Call upon Leland to solve 
your Secondary Power and Missile Power Supply problems. 


a 


: THE LELAND ELECTRI 
waver: E Le C COMPANY 


Dayton 1, Ohio 
Division of AMERICAN MACHINE & FOUNDRY COMPANY 
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Engineers an 


ROY MARQUARDT, at 39 is 
the youngest chief execu- 
tive officer in the aircraft 
engine business. A gradu- 
ate of the California In- 
stitute of Technology, he 
was Director of Aero- 
nautical Research at the 
University of Southern 
California prior to found- 
ing Marquardt Aircraft 
Co. in November, 1944. 














= 
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Engineers looking for a company to grow 
with, should look to Marquardt Aircraft 
Co. Here is why! 

Under the guidance and leadership of 
Roy Marquardt, an engineer-president, 
Marquardt has become the undisputed 
leader in the field of ramjet engines—“the 
powerplant of the future’”’. 

In just twelve short years, the company 
has grown from one man’s idea to an engi- 
neering and production facility playing a 
vital role in national defense. 

But most important, Marquardt engi- 
neers have grown in skill, scope and pro- 


opportunity to grow with the Company 


fessional ability along with the company’s 
many exciting an.’ rewarding projects. 

Within the nex: two years, Marquardt 
will more than double its manpower. Even 
with this new increase in personnel, engi- 
neers joining Marquardt now will have 
this same opportunity to grow and ad- 
vance with the company. 

For engineers in almost every specialty 
—from production engineering and qualifi- 
cation testing to advanced research in 
hypersonic propulsion, new chemical fuels 
and nuclear energy — Marquardt offers you 
an opportunity to grow with the company. 


CONTROLS AND ACCESSORIES — More than a decade of ex- 





FIRST IN RAMJETS — Marquardt is currently producing 
supersonic powerplants for the Bomarce IM-99 Intercep- 
tor missile being built by Boeing Airplane Company. 


perience with ramjets has enabled Marquardt Aircraft 
Co, to develop automatic controls for turbo-jet engines. 


WATCH YOUR COMPANY Gow! 
*. te ‘ efeer toe mt beet & coe 


Today is the day to write that letter to: 
Jim Dale, Professional Personnel 
16551 Saticoy Street - Van wo California 


mar QU al fan oo 


oe 


VAN NUYS, CALIFORNIA + OGDEN, UTAH 


FIRST IN RAMJETS 





GROWING — Offering a variety of engineering and _ 
duction opportunities, the company will more t 
double its manpower in the next two years. 





Fairchild Engine Division 
and 
Gas Turbine Laboratory 
present 


IMPORTANT ENGINEERING 
POSITIONS 


Fairchild Engine Division is now expanding its engineering staffs in its plant 
and Gas Turbine Laboratory at Deer Park, Long Island, New York. 


Investigate these positions: 


MECHANICAL DESIGN ENGINEERS 


For mechanical design of turbojet engines and components, and to conduct 
preliminary design study investigations on gas turbine engines. 


MECHANICAL DESIGN ANALYTICAL ENGINEERS 


‘To work closely with design engineers and to make recommendations as a 
result of analytical studies, with respect to stress analysis of lightweight 
rotating machinery, vibration, analysis, cycle analysis investigations, analysis 
of mechanical component functionings and general structural problems 


RESEARCH ENGINEERS 


Advanced degree, preferably in the fields of applied physics, chemistry, 
acrodynamics or applied mechanics. Also: engineers with supersonic acro- 
dynamics background with high speed aircraft’ or wind tunnel testing 


AIRCRAFT SYSTEMS ANALYSIS 


Mission analysis for aircraft systems. Familiar with engine-airframe mission 
analysis for modern aircraft 


TEST AND DEVELOPMENT ENGINEERS 


Acronautical and mechanical engineers to plan, supervise and conduct de- 
velopment test programs with gas turbine engines and components. 


EQUIPMENT ENGINEERS 


Familiar with mechanical test equipment design, including high speed rotating 
machinery and equipment 


ENGINE VIBRATIONS ENGINEERS 


To determine means of measuring stress and shock loads in test articles. 
Area of operations is concerned with turbine engine vibration characteristics 
associated with high speed rotating parts subject to high temperatures and 
high stress loads 


COMPRESSOR DESIGNERS 


TURBINE DESIGNERS ° FIELD ENGINEERS 


And, engineers with experience in other allied mechanical or aeronautical fields 
such as: 


Instrumentation Engineers; Performance Analytical Engineers; Engine Con- 
trols Engineers; Equipment and Product Drafting Checkers, and Mechanical 
Design Layout Men. 


Please Contact Felix Gardner 


=FAIRCHILD 


ENGINE DIVISION + DEER PARK, L. I., 


A Division of Fairchild Engine and Airplane Corporation 


. WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 








@ HOLLAND 
Major Dutch Effort 


Goes in Friendship 


Amsterdam—| irst of the prototypes 
of the Fokker F. 27 Friendship, a 32-40 
scat twin-engine turboprop airliner for 
short and medium range operation 
which made its maiden flight in Novem 
ber 1955, has logged about 325 hrs 
in intensive test fiving. 

Many test flights have been made 
for CAA and Dutch Air Registration 
Board. Second prototype has been 
built, on which an extensive static test 
program was concluded in 1956. All 
tests, including pressurization — trials, 
ultimate load bending of fuselage and 
wings, have been most satisfactory 
Static tests have been ended with the 
intentional breaking of the wing 

Phe third prototype, which will be 
the second aircraft for test flying, neared 
completion in 1956, Its first flight is 
scheduled carly in 1957. ‘his aircraft 
will be fully equipped with pressuriza 
tion system and deicing installation 

In the meantime preparations for 
quantity production are in an advanced 
stage. ‘The first front fuselage is in an 
asscinbly stage. Delivery of the firs! 
production aircraft is scheduled — for 
1958 

The sales prospects for the Friend 
ship are very good and orders received 
towards the end of 1956, including the 
short-time options, have passed 100. 

During 1956 large quantity pro- 
duction and modification of Tlawker 
Hunter fighters for the Roval Nether 
lands and Belgian Air Forces and for 
NATO made considerable progress 
Large major overhaul and repair program 
of Meteor jet fighters was continued at 
Amsterdam, while at Ypenburg similar 
IRAN program on F-84 ‘Thunderjets 
was performed. Large numbers of F-S41 
Thunderstreaks and RF-84F Thunder- 
flashes have been processed at the 
Ypenburg works. In 1956 a number of 
Dakotas were overhauled 

During 1956 the floorspace of the 
Pokker factories: at Schiphol (Amster 
dam) was considerably increased, with 
new facilities for metal bonding, 1 
inforced plastics, assembly and _ stor 
age. The total floor space at Schiphol 
now amounts to 700,000 sq. ft. ‘Total 
number of employes is near 5,000. 

Aviolanda, Papendrecht and Woens 
drecht, has largely confined itself to 
repairs and maintenance for the Roval 
Netherlands Air Force and Navy and 
to certain conversions, for exampk 
Douglas DC-3s and DC-6s for KLM 

It has manufactured, in cooperation 
with Fokker, some SAAB anrcraft for 
Sweden, Gloster Metcor Mk. Ss for the 
ai forces and Hawker Hunter Mk. 4 
and Mk. 6s for the same forces. 

The firm has recently built a new 
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Your Guide to the Best 


in Aluminum Valve 
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New Alcoa Alloy 


strengthens undercarriage 


of Canada’s biggest plane 


The Canadair CL-28 maritime reconnaissance aircraft will soon go into 
service with the Royal Canadian Air Force. Developed from the 
Bristol Britannia class by Canadair, this is the largest aircraft ever 
to be manufactured in Canada. To strengthen the undercarriage, 
Canadair selected a new Alcoa alloy, X 7079, which meets the Canadian 
ductility requirement of 4% minimum short transverse elongation. 

At the same time X7079 provides a bonus in design allowables 
which will be especially valuable if Canadair ever wants to increase 
the weight of the aircraft. The CL-28 has 41 forgings of X 7079, many 
of them made on Alcoa’s 15,000-ton press. 

The new alloy has higher yield and tensile strengths than its prede- 
cessors, particularly in sections over 3” thick. It is also leas quench 
sensitive which means more uniform properties in heavy sections. As 
a result, Alcoa” has established guaranteed properties in die and 
hand forgings up to 6” thick in the—T6 temper. 

In general, X7079 behaves even better than Alcoa alloy 7075. It has 
more uniform machinability and has the same excellent resistance to 
stress corrosion cracking. 

This important new development is another Alcoa contribution to 
aviation progress. For complete technical information on this and other 
Alcoa aircraft alloys, write: Aluminum Company of America, 1800-13 
Alcoa Building, Pittsburgh 19, Pennsylvania. 


ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 


ZB A? THE ALCOA HOUR — Television's Finest Live Drama — Alternate Sunday Evenings 





@ SPAIN 


factory, complete with offices, stores, 
radio and instrument repair shops, 
fully provided with test equipment. 
heat and surface treatment cquipment, 
at Woensdrecht. Aviolanda cngincers 
are engaged in research as to the use 
of plastics in aircraft, as well as the de- 
velopment of a pilotless operated target 
drone Al-21. 

Iloorspace is 500,000 sq. ft. and per- 
sonnel 1,500. 

Royal Netherlands Air Force at pres 
ent consists of 15 squadrons equipped 
with jet plancs, one transport squad 
ron with C-47s and two squadrons with 
helicopters and light aircraft 

There are two bases for the ‘Train- 
ing Command: Gilzerryen and Woens 
drecht, with, respectively, Fokker S-11s 
and) Hlarvards and Gloster Meteor 
Mk. 75 and kokker S-14s. 

The eight fighter squadrons of Air 
Defense Command fly with Gloster 


Spain Continues 


Madrid—Aimerican build-up and 
modernization of the Spanish air force, 
which made substantial headway om 
1956, will continue through 1957 

The plan ty to equip Spain with nine 
squadrons of yet fighters (225 aircraft). 
At the end of January, 1957, Spain had 
received 152 F-SOls, five C-47s with 
10 more on the way, 30 ‘T-33s, 60 ‘T-6s 
with 60 to come, and 15 Beech ‘1-345 

Rate of delivery is geared to the 
ability of the Spanish air force to have 
trained personnel to fly and mamtamn 
the planes. The first F-S6s arrived im 
September, 1955, two years after the 
signing of the Spanish-American bases 
for-aid accords 

A milestone was the creation im 
April, 1956, of an Air Defense Com- 
mand Lt. Gen. Julian Rubio 
Lopez of the Spanish air force, In 
effect, the Spanish ADC wall be a joint 
operation with the U.S. Air Force and 
will be comparable in structure to the 
United States ADC. Its maim features 
will be imterceptor aircraft and a. sys- 
tem of Aircraft Control Warning sta 
tions (ACW). ‘The Spanish air force 
is now gomg into the active phase for 
securing the ai defense of Spain, and 
has already had talks on defense co 
ordination with Portugal and KUCOM 

Spain's Au Defense Command will 
be jointly operated and manned by 
United States and Spanish personnel 
and provides for the presence of USAF 
interceptors, Defense of the Strategic 
Air borce bases now nearing comple 
tion, will thus depend on squadrons of 
USAF all weather interceptors as well 
as on the jets of the Spanish air force. 

The Spanish air force has several 
jet squadrons i operational status: the 
SAF First Wing at Valencia, clements 
wing at Saragossa, one 


under 


of a sec ond 


334 


Hunters 
all-weather 


Mk. 8s, Hawker 
and F-S6K Sabre 


Meteor 
Mk. 4 
fighters. 

The seven fighter 
l'actical Command have been equipped 
with F-84F's, RF-S4Ks, ‘1-335 and RI 
33s. During 1956 there was a conver 
sion in ‘Tactical Command to F-84h 
and RF-S4F. 

In NATO the Royal Netherlands 
Air Force is integrated with USAF; on 
Soesterberg AFB a USAF squadron 
equipped with F-100C Super Sabres has 
been stationed and incorporated with 
the Dutch Air Defense Command. 

The Royal Netherlands Naval At 
Service now consists of seven squad- 
rons, while two squadrons are at pres 
ent out of commission until equipped 
with SeaHlawks. ‘The following aircraft 
are used: Firefly, Avenger, Beechcraft, 
Catalina, Mariner, Sikorsky helicopters 
and Neptunes. 


« “ e 
Air Expansion 

squadron on the island of Mallorca 
American training of Spanish airmen 
continues at operational units im 
Kurope and in the United States 

The 485-mi. pipeline to feed fuel to 
the American bomber bases in Spain 
was completed at the close of 1956 and 
is expected to be operational by mid- 
April, 1957, after a three-month testing 
period. Storage tanks at the Rota naval 
base are being filled; 55,000 barrels of 
fuel were off-loaded in January to start 
what will be a continuing process. 

The bases at ‘Torrejon, Saragossa and 
Moron will have minimum operational 
capability by mid-April 1957, with the 
POL, and navigational aids in opera 
tion. The 7600th Air Base Group 
presently in Madrid will move to ‘Vorre 
jon headauarters about July 1. By fall 
of 1957, staffing of the bases will have 
started. ‘They are expected to be fully 
operational by spring of 1958. A fourth 
base at San Pablo (Seville) will serve 
as a SAC depot center. 

The 11,700 ft. runway at Rota is 
nearmg completion. 


squadrons of 


Cut in Funds Slows 
Philippine Jet Plan 


Manila—Philippine Air Force lost 
ground during 1956 in its jet aircraft 
expansion plans due to a $2,000,000 
cut im its annual appropriation 

The PAF has six ‘1-33 jet. traming 
aircraft that were turned over to it by 
the United States last August. It had 
been hoped that its jet pilot training 
program could be followed up by a 
gradual conversion of its fighter wing 
from World War IL F-51s to late jet 
types. With cut in appropriated funds, 
this project has been curtailed. 





news” 


CHR has 
a new 
low durometer 





silicone rubber 





Higher tear strength, 
lower compression set 
than any previous low 
durometer stock. 


The new COHRIastic R-11568 with 
softness in the range of sponge is 
now available in custom sheets and 
moldings. This 25 durometer sili- 
cone rubber has high tensile, elon- 
gation and tear strength, unusually 
low compression set, —100° F to 
480° F flexible temperature range. 


Write for bulletin on CHR’s soft 
sealing material which gives basic 
facts on new R-11568, compares it 
with silicone sponge rubber and sili- 
cone foam rubber (COHRfoam). 


copies of bulletin on 
soft sealing materials. 


© Include CHR Stock Item folder & 
price list. 


O) Include CHR Coated Fabric bulletin 
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CHR Teflon covered silicone rubber seals 
are delivered in same cross-section as orig- 
inal neoprene seals. New seals slide to- 
gether readily without binding, are immune 
fo ozone, weathering and aging. 


CHR adapts new seal development to B-47 bomb bay doors. 


Teflon covered silicone rubber seals developed by CHR are replacing original neoprene 
seals. Here’s why . . . 


Extreme low temperature operating 
conditions played havoc with the neo- 
prene rubber seals originally designed for 
B-47 bomb bay doors. Hardened by 
aging and cold, many of the seals split 
and ripped off when doors were opened 
and shut in flight 


CHR Teflon covered silicone rubber 
seals shown above solved the problem. 
Silicone rubber is immune to ozone, 
weathering and aging. The almost fric- 
tionless Teflon surface permits seals to 
mate readily without cracking or binding. 
The seals have -100°F to 500°F flexibil- 
ity. They seal out and also shed water, 
ice and dirt. The white color provides re- 


flective protection against radiation from 
nuclear weapons. 


CHR Teflon covered seals are also 
being used on other planes where low 
friction, sliding action, abrasion resist- 
ance and resistance to fuels and synthetic 
lubricants is required 


Our experience in helping engineers 
with all types of airframe and engine 
seals utilizing all forms of silicone rub- 
ber reinforced with fabrics, Teflon and 
metals can be put to work for you. We 
solicit your inquiries for specific applica- 
tions. Call or write. CHR field representa- 
tives are available for direct contact. 


COHRLASTIC AIRCRAFT PRODUCTS 


SEALS . 


DE-ICING, ANTI-ICING AND HEATER ASGEMBLIES a 


CHR Teflon covered seals are now being 
produced in many shapes and forms usin 
all types of silicone rubber solid, 
sponge and foam (COHR{oam) 


COATED FABRICS 


THE CONNECTICUT HARD RUBBER CO. 


409 EAST STREET @ 


Los ANGELES . s T 


NEW HAVEN 9 -@ 
tours e 


CONNECTICUT 
egcavVvy“uU_ed 





WHY MORE THAN 500 ENGINEERS CALL T 


ARLA 


Successful weapons and well-rounded engineers have a common denominator at 


Chance Vought. It’s Vought’s “project-group” system, a highly-effective brand of development 


teamwork that makes each engineer an inside man in the over-all development 


picture. On Vought’s record-breaking Crusader fighter, the system worked like this: 








In Vought’s project-group system there's advance- write to 

ment opportunity for experienced project’ men, Mr. J. W. Larson 
technical specialists and junior engineers alike 
Arrange to visit Chance Vought for a firsthand 
investigation. Or, for a report on our openings, 


Asst. Chief Engineer 
Dept. A-3 
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Engineers selected from their original groups for the way, the Crusader 

Crusader project followed their assigned systems and became everyone's 

sub-assemblies from preliminary design to flight test. aircraft, and every- 

Teamed with engineers from other groups, they lent . ) one learned. That's 
mutual assistance, worked 4 the value of the proj- 
outside their own special- P a — ect-group system. 
ties, and enlarged their apie Linking group with 
view of the program. At project, it coordi- 
the same time, liaison was nates the state of the art with the practical problems 
maintained with the orig- of project work. Joining engineers of one specialty 
inal groups on methods, with those of another, it offers each a better com- 
research and policy. This promise and a wider view. 


Turn tax savings into family fun in Dallas 


You pay neither sales tax 
nor city and state income tax in 
Dallas. You can use these 
savings as Dallasites do — 
on outdoor fun for the 
family. Lakes, links and 
ranches are close at hand, 
and the Gulf’s within 
an easy half-day’s drive 


Systems Engineer. For design 


IMMEDIATE OPENINGS and test of electro-hydraulic and 
y 
FOR ENGINEERS / hydro-mechanical servo control 


systems. Requires engineering de- 





. gree, or equivalent, plus one to 
Structures Research Specialist. - four years related experience 
For research and development 
assignments on new missiles and Senior Engineer for amen 
fighter aircraft. Requires advanced Analysis. For flu tter analysis 
degree in structural mechanics plus , high-speed d f 
eight years experience in aircraft ter model testing | 
structural design and analysis nels and vibrat 
pleted aircraft. Requires engine 
Senior Structures Loads Engi- ing, mathematics or physics degree 
neer. To determine air and ground and experience in dynamics 
loads and airframe temperature 
distributions; analyze aircraft ship- Package Designers for Elec- 
board performance, and determine tronic Equipment. Mechanica! or 
repeated loading criteria of air- Electrical Engineer to design the 
craft components. Requires degree : package and structure of antenna, 
in engineering, applied mathemat- é stabilization and other electronic 
equipment. Requires engineering 


Sw 


ics or physics and at least three : 
years experience in loads, applied f 
mechanics or mathematics. ; experience desirable 


degree, or equivalent. Related 








re 
“OUGHT AIRCRAFT 


INCOAPOA ATE SO 
Dallas, Texas §3 af 





cold above the troposphere is simulated in a ground level laboratory 


Feet-on-the-ground engineers...at 60,000 feet 


cept through flight. Recognition is rapid for men who 


Research Engineers don’t have to fly to the stratosphere 
to conduct high altitude tests at North American’s 
Columbus Division. The bone-chilling conditions are 
simulated right here, in one of the laboratories of our 
completely equipped Engineering Department. 

At the present time, the expanding work of this 
Department iscreating unusual opportunities for you if 
you are an engineer with a career to make in the avia 
tion industry. Facilities are among the finest anywhere. 
They include a fine new air-conditioned engineering 
building and 16 completely equipped laboratories. 
designed to enable creative engineers to carry out 
experiments, studies and development of their ideas. 

The Columbus Division has prime responsibility for 


all North American Naval aircraft projects from con- 


want to make their own way through their own ability. 
You should certainly investigate the opportunities here 
in your field, 
PROMISING POSITIONS ARE OPEN 
IN EVERY FIELD 

\erody namicists, Thermodynamicists, Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers. Mechanical and Structural Designers, Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders, Research and Development 
Engineers, Power Plant Engineers. Weight Engineers. 

Write for the full story: Mr. J. H. Papin, Personnel 
Manager, Dept. 56 2-W, North American’s Columbus 
Division, Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. 





@ ITALY 


FIAT G. 91 


Small Italian Air Industry Is Growing 


Rome—Output of the Italian aircraft 
industry last year was 25% higher than 
that for the previous vear. However, it 
is a small industry, probably employing 
no more than 4,000 workers, and 1956 
output did not exceed $35 million. 

These figures are a misleading meas 
ure of the recovery cffort made by the 
Italian aircraft industry. 

In 1956 Italian industry flew two jet 
fighters, the first of purely Italian de- 
vgn. Both are light, low-cost aircraft 
with low operating costs 
e Fiat G. 91, ground attack subsonic 
aircraft was built on a design approved 
and financed by NATO. Fiat _ has 
started building 27 pre-series aircraft 
which have been ordered by NATO. 

e Saggittario II, built by Aerfer of 
Naples in two models: an interceptor 
and one for ground attack. It has ex- 
ceeded the speed of sound in a dive 
It is an experimental aircraft which will 
he followed by the Ariete, a supersonic 
fighter. Seven pre-production aircraft 
have been ordered for which the U.S 
has made an aid grant of $1.3 million. 

Saggittario IT weighs about 10,000 
lb. Its ceiling is in excess of 46,000 
ft. When fitted with a rocket engine 
in addition to regular turbojct it will 
surpass Mach 1 in horizontal flight. 

Saggittario IT has the engine mounted 
forward with tail cone beneath the cen 
ter of fusclage. Center section of the 
fuselage carries fuel. Another jet engine 
or rocket can be fitted in the tail. 

Most important commercial results 
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in 1956 consist of sales in foreign mar 
kets of training and private planes built 
by Piaggio of Genoa, of Bell helicopters 
built under license by Soc. Costnuziont 
Acronautiche Giovanni Agusta of Milan 
and of the air-to-air missiles of Stac 
chini Co. 

Piaggio is building the P. 149, a 
five-scat business plane which can be 
used also for traming and acrobaty 
displays. Germany has ordered 75 and 
has apphed for a manufacturing license 
Halso is building the 4-5 
1361 amphibian known as th 
Gull in the U.S 

Production of Bell 47 helicopters by 
Agusta offers an example of technical 
and commercial collaboration with 
American industry. First) Agusta-Bell 
47 helicopter was delivered in Septem 
ber 1954. In 1955, fifty were turned 
out and 133 in 1956. Production now 
has risen to 25 helicopters per month 
Most are exported 

Agusta helicopters are 
European countries and their posses 
sions, on which the agreements with 
Bell allow free competition 

kor the first Italy missile 
were sold on forcign markets. In com 
petition with French, Swiss and Ger 
man-Spanish industries, the Stacchin 
Airone air-to-air missile weighing 22 
Ib. won a contract from Japan 

New undertakings planned by the 
Italian aviation industry, for the 
important of which the 
has appropriated about $35 million for 


passenger P 


Royal 


exported to 


time, 


THOTC 
Government 


grants in aid, include these types: 

© Macchi MB326, a jct tramimg plane 
fitted with the British Viper engine; 
500 mu; speed 450 mph 

® Amphibious turboprop 
P. 155 built at Piaggio for air-sea rescue 
warfare 


twin cgi 


or for antisubmarine 
® Turboprop military 
bomge studied by Piaggio and 
Marchetti 
@X1 helicopter designed for Agusta to 
carry cight passengers im addition 
Most Italian fightes quadrons have 
been provided with F-S4ks and F-S6Ks 
Phis has been made possible by Amen 
can aid equal to $160 millon for ait 


transports now 


Savou 


planes alone. 
Because of low 
tions, Italian fighter pilots have been 
able to fly about 70% of the standard 
established for NATO 
Phe Italian Au borce 
three aur brigades of fighter-bombers in 
corporated in the bifth ATA and pro 
vided with bb S4G md bSAl a 
tactical reconnaissance au bngade also 
with the bifth ATA and 
with Rb-S4hs: an 


ur brigade provided 


mulitary approptia 


now Ccopmsists of 


provided 
ll weather fighter 
with PF S6Ks; an 
mterceptor fighter au brigade provided 
with Canadian built Sabre 1 squadron 
of fighter boat) Vain 
pare moan brigade of transports using 
C-119s; two ante subir 
Harpoon Phen ite ilo sore sq tiad 
rons Of Bell 47 hehcopters. In all, TAI 
has over 700 planes, an 


25% over 1955. 


imferceptor Lh 


Groups nm 


moercase of 





*to PAC’s Engine 


Overhaul Shops, 
—Of Course! _ 





@ JAPAN 


Japan Air Force Grows 
With Aid From USAF 


By Dan Kurzman 


Tokyo—Japan’s three-vear-old Aur Self 
Defense Force was converted in 1956 
from a preparatory non-operational or 
ganization imto a full-fledged defens« 
rm. It embraced 519 planes at the end 
of the year, compared to 325 in 1955 

This imerease, while mostly from 
USAI contnbutions, imecluded 26 
1-33A) jet ctramers and four F-S6l 
Sabre jets assembled in Japan under a 
program to provide 180 home-madk 
aircraft of cach model by mid-1958 

Japanese air officials are not. satis 
fed with this progress They ar 
hampered in their development pro 
gram by the lack of funds and a delay 
im construction plans for new airfields 
resulting = from politically inspired 
demonstrations against land appropria 
tion for this purpose 

The budget problem will be slighth 
alleviated in 1957, as about 25%—5% 
more than last vear—of an expanded de 
fense budget will be devoted to. the 
air force at the expense of the navy 
The land obstacle 1s also expected to be 
OVCTCONN 

In anv case, the air-force plans to 
spend one bilhon ven ($2.7 million) 
for airfield construction and expansion 
in Fiscal 1957, startmg in April, 300 
mulhon ven more than m 1956. ‘Vhre« 
new airfields will be added to the four 
all Japanese and three joint U.S-Jap 
anese bases now in use—Nittabara, m 
Kyushu (runway: 7,000 ft.): Hywakuri 
hara, near ‘Vokvo (8,000 ft.), and Utsu 
nomiva, near Nikko (6,000 ft.) 

Qne old airficld-Shizuhama, near 
Nagova (6,000) ft.)—will be rehabili 
tated. Runwavs wall be extended at 
Matsushima, near Sendai; Miho, m 
southern Honshu, and Komatsu, m cen 
tral Tlonshu. Miho and Komatsu arc 
U.S. bases, but they may be turned 
over to Japan this year 

Last vear, only one new field) was 
buillt—Yanome, near Sendai (5,000 ft 
PUWwal Hamamatsu, near Nagova, 
had its runwav extended to 8,000 ft 

Parallel) with airficld expansion, th 
JASDE fleet is scheduled to grow from 
519 to 779 aireraft by the end of 195 
Sabres arc likely to merease m nun 
ber from 138 to 275, T-33As from 9S 
to TSO, 134s from 120 to 127, ‘T-6s 
from 130 to 155, and C-46s from 30 
to 32. Personnel will probably increase 
from 13,000) Gineluding about SOO 
pilots) to more than 20,000 

JASDIE’s first tactical fighter unit, 
the 2d bighter Wing, was activated m 
September. It consists so far of 30 
I S6s. The Ist Fighter Wing, a tram 
ing umt of 73 Sabres, 1s located at 
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PAC ADDS JETS TO ENGINE 
OVERHAUL PROGRAMS 


Over 18,000 aircraft engines, from the world’s most powerful types to lighter 
power-packages for private aircraft have passed through the overhaul shops 
of Pacific Airmotive. Airline operators and private owners alike have learned 
to rely on PAC’s factory overhaul methods, experience, and unmatched 
standards of dependability. PAC’s production line techniques, skilled per- 
sonnel, and complete inventories of parts and materials result in important 


savings in both time and cost. 


It is NoTEWortTHY that PAC is the first private organization to perform 
rework and modification (including test and calibration of accessories) of 
J-57 engines, leaving no doubt of PAC's leadership in the engine overhaul 


field ! 


LONG-TERM contracts providing 
for overhaul of Pratt & Whitney 
R-2800-CB engines of the Flying 
Tiger Line and Slick Airways fleets 
have been added to PAC’s DC-4 
engine overhaul contracts now in 
effect with these same carriers. This 
brings to eleven the number of ait 
lines who contract with PAC for 
engine overhaul, 

PAC TEST EQUIPMENT pro- 
duction has reached a new high in 
deliveries with facilities being 
rapidly expanded at both the Lin 
den, N.J., and Burbank, Calif 
manufacturing plants. Whenever 
specialized engine and accessory 
test equipment is needed for en 
tirely new uses, PACS engineering 
and production capacity provides 
the answer. In development at 
PAC’s Linden plant are entirely 
new types of test and ground equip 
ment for jet engines. Currently 
PAC is working with major airlines 
to provide test and overhaul equip 
ment for their jet powered fleets 
now on order. One of the reasons 
why PAC has become America’s 
center for engine repair and over- 
haul is that much of the test and 


overhaul equipment used is of PAC 
design and manufacture — engi 
neered to perform with accuracy 
and complete reliability 


PACAERO Engineering Corp 


formed to continue the production 


An crample of PAC's line of test equip- 
ment is the combination fuel, vacium, 
hydraulic pumpand accessories test 


stand shown above 


of the incomparable “Learstars” is 
another PAC contribution to the 
business and executive aircraft 
industry. In facilities covering over 
240.000 square feet at Santa 
Monica, Calif., PaeAero will con- 
tinue modification and re-manu- 
facture of all types of aircraft. 
PACAERO and PAC's overhaul 
facilities provide aireralt overhaul 
and modification services not avail- 
able from any other source. 


PRATT & WHETNEY Airercft 
Engine Forums will again be con- 
ducted under PAC auspices this 
year. Forums are scheduled for Den. 
ver (May 14). Burbank (May 17), 
Oakland (May 20), and Seattle 
(May 22). Operators desiring to 
attend are invited to write PAC for 
reservations and arrangements for 
tie-down 


For aiucraft operators who have 
spre ific re quirements, bro hures 
covering all phases of PAC services 

engine ovethaul, airframe over- 
haul and remanufactare, accessory 
ovethaul, test equipment and 
ground handling equipment have 
been prepared. Write your nearest 
PAC plant; tell us your needs, and 
proper information will be supplied 
promptly 


=J— 


PACIFIC AIRMOTIVE CORPORATION 


2940 HOLLYWOOD WAY, 


BURBANK, CALIFORNIA 


Brancn Faciitus: Chine and Oakland, California; Seattle, Washington; Denver, 
Colorado; Kansas City, Kansas; and Linden, NJ 
Scmsiptany: PACAERO ENGINEERING CORPORATION 


WI21 Airport Avenue, 


Santa Monica, Calif 
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THE NIGHT HAS A THOUSAND EYES 


Vital CLARY controls hi lp guided 


massiles “see” where theyre LONE... 


Helping missiles stay 
on true course is one of the vital jobs of 
Clary automatic controls. 
Six missile projects now use Clary-designed or Clary- 
manufactured controls as standard equipment -the 
Navaho, Corporal, and four other classified projects. 


As Clary controls continue to prove themselves, their 
supreme reliability is becoming better known every day to 
guided-missile designers, and rocket and aircraft engineers. 
When precision and reliability are factors in your plans, please call on Clary 
for complete services, including: 


OESIGNING AND TESTING to established 


specifications and envelope drawings. AUTOMATIC 


PRODUCTION- ENGINEERING of components CONTROLS 
and complete assemblies covered by 
your prototype sketches or drawings. DIVISION 


MANUFACTURING Of CLARY CORPORATION. 
precision components to DEPT. W27, SAN GABRIEL. 
established drawings CALIFORNIA 
and specifications. 


YPICAL CLARY 
MANUFACTURED CONTROLS 


MANUFACTURER OF BUSINESS MACHINES. ELECTRONIC DATA-HANDLING EQUIPMENT, AIRCRAFT AND MISGILE COMPONENTS 





@ JAPAN 


Hamamatsu. Third Fighter Wing of 
70 F-8S0s will be set up at Matsushima 
next September, and the 4th Fighter 
Wing of 50 Sabre jets at Hvakurihara 
hcbruary 1958. By 1960, the 
hopes to have 13 wing, com 


base m 
JASDI 
prising 700 F-S6s 

Diminishing dependence of JASDI 
S. aid as reflected in production 
figures of the domestic aircraft 
try. In 1956, Japan's nine aircraft com 
panics turned out planes, instruments, 
and parts valued at 2,16) million ven 
(S6 million) and did repair and over 
haul work amounting to 1,942 million 
ven ($5.9 million), In 1957, 
tion is expected to total 9,700 million 
ven ($27 


On | 
indus 


produc 


million), repair and overhaul 
ing, 2,500 million ven ($6.9 million) 
I.xpenditure on research and experi 
mentation by Japan’s three leading 
nrcraft = companics—Shin Mitsubishi 
Heavv-Industncs, Kawasaki Ancraft, 
and Fup Heavy-Industrics—will jump 
from SI.) million in 1956 to $1.6 mil 
1957. Investment in expansion 
by all companies—6,269 million ven 
($17.4 million) last vear—is, on the 
other hand, likely to drop this vear to 
4,234 million ven ($11.7 million) duc 
to reduced need of new facilities 
@ Kawasaki's assembly of ‘T-33As_ is 
expected to increase from 27 im 1956 
to 99. Domestic manufacture of parts ts 
procecding at a slower rate than antici 
pated duc to the imexperience of the 
ten Japanese firms now turning them 
out with technical aid from U.S 
panies. Kawasaki hopes to increase it 
output of Bell 47-G2 helicopters from 
20 to 30 this vear 
boost in overhaul orders for jot cngines 
from $1.6 million to $2 million, and 
for airframes from $500,000 to S700 
000. Kawasaki spent about $4 mullion 
last vear on expansion facilities 
eShin Mitsubishi is scheduled to as 
semble 107 F-86s_ this 
pared to four last vear, when the assem 
bly project got under way. It plans to 
start repairing and overhauling F-100 


ind bodies for the USAF this 


hon im 


com 


It also figures on a 


Vear, as Com 


Cngines 
veal 

It hopes to assemble and manu 
facture this plane in the future. Mit 
subishi $1.6 milhon inp 1956 
from the overhauling and subassembly 
of about 100 1 It spent 
$9 million on expansion last vear 
@ Fuji Heavy Industries manufactured 
26 ‘T-34s m 1956 turn 
out 22 this vear. ‘Vhis firm is concen- 
trating much of its energy to produ 
tion of the T-1F) light jet trainer, Pre 
production tests hav 


carned 


S6 airframes 


will probably 


Jimminary becn 
completed, and actual manufacture of 
this domestic design starts soon. De 
fense Agency has ordered four 
Fuji also contracted with the U 

Air Force for the manufacture of 24 
ILM > Liaison planes 
start in) September, with the 
completed by 


Production will 
\ hol 


\pril 


order due to be 


1958. Fuji spent a total of about $1.3 
milion on plant expansion in 1956 
Another $1.4 milhon will be expended 
in the next two years 
@ Shinmeiwa_ Industry 
firm, is hoping to start 
vear of the P2V-7, though government 
may not have the funds vet 
Ishikawapmma Peavy Industnes is ex 
panding facilities for the manufacture 
of J47 jet engine parts, which wall start 
in June. Phe firm may produce the en 
tire engine for the F-S6F's in the not too 
distant future. ‘The Nihon Jet Engine 
Co., jointly established by five com 
panics in 1953, wall turn out for the 
Defense Agency this vear three J3 jet 


Sin ill I 


Co., a 


assembly thi 


engines, improved version of JO] 

I hie Defense 
$1.5 millon to push Japan's guided 
Vhis sum 


Agency has set aside 
mussile research plan im 1957 
includes S1 nulhon for the purchase of 
an QOdcrhkon guided missile from 
Switzerland, and $150,000 for the pur 
chase of 400 rockets from 
Italy. The first firing tests of Japanese 
midget guided took place last 
Plans are underway to test a large 


r-to-ai 


Titts ile ] 
Jur 


missile, complete with special features 


of the Ocrhkon, thas Air toa 
rackets the Italian tvpe, wall 
iso be made in Japan this vear to equip 
FS6s. ‘The missiles and rockets wall be 
American aid 


Vocal 


sunilar to 


produced with 
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The airframe industry at last glimpses pros- 
perity on ¥ ————n must sur- 
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navtics. In light of this very recen 
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“SPACE-S 


Shrinking space allowables and the nrgenc 


cv of eliminating every possible 
weight, are problenis that continuously confront electronic and 

r av ionie esign cogineers, The “black boxes” tor radio, radar and missile 
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coined By AVIATION WEEK* 


YOU SEE WEEKe. INFLUENCE AMONG 


ENGINEERING-MANAGEMENT 


j Advoitise in Aviations BEST READ 
and, Most Influotial Technisal Kept 


*September 1949, AVIATION WEEK coined the word “AVIONICS”! 


First magazine to recognize the growing importance 
of electricity — electronics in aircraft and missiles, 
AVIATION WEEK also saw the need for a new word 
to describe such applications in the industry, First too 
: nine in building a competent staff of graduate electrical 
- engineering editors to report the progress and devel- 
ivkies 3 opments in this newest technical field in the industry. 
; In a brief seven years, “AVIONICS” has become 
iClivilies accepted by Funk & Wagnalls Dictionary and is a 
sae widely used word both within and outside the Avia- 

Electronics Division ay A tion Industry. 
By head ofthe Auname £ For example, the Navy Bureau of Aeronautics re- 
tion af a . cently formed an Avionics Division. Companies like 
Ny Bell Aircraft, Emerson Electric, General Precision La- 
boratory, John Oster Manufacturing Co., Simpson 
Electric, and Sylvania now have Avionics Divisions 
or Laboratories. New companies like Avionic Prod- 
ucts Engineering Corp.; Consolidated Avionics Corp. 
use the word in their corporate name. Many others 
use the word Avionics in their advertisements and 

literature. 


And wherever you see the word “Avionics” 
you have concrete evidence of AVIATION WEEK’s 
tremendous influence among engineering-management people. 


VIATION 
A McGRAW-HILL Boon WV E E K @ @® 
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Industry Responds to Austerity Budget 


Washington — Imminent contract 
withdrawals and readjustment of labor 
forces resulting at least im part from 
the proposed Fiscal 1955 austerity 
budget began to be felt by both the Air 
borce and aucraft imdustry last week 
Ihere were these manifestations 
@ USAF indicated that the Douglas 
€©.132 transport project will not be 
continued despite both Air borce and 
Anny reliance on its airlift capability in 
an age of nuclear warfare. Production 
prospects for the smaller Douglas C-133 
Ate equally dim 
@ Republic Aviation Corp., Farming 
dale, 1. 1., announced that 4,000. pro 
duction workers will be discharged be 
tween March | and June 1. ‘The com 


pans's F-S54h goes out of production in 
August, and there is no indication that 
the new F-105 project will be con- 
tinued 

e Westinghouse Gas Turbine Division, 
Kansas City, than 500 
persons from its enginecring offices 
Most of these, a spokesman said, were 
clencal and other non-enginecring per 
iS THOVINgZ some 


released mor 


onnel ‘The 
engineers to its Pittsburgh plant 

e North American Aviation, Inc., will 
reduce its pavroll at Columbus, Ohio, 
Downey and Los Angeles, Calif. By 
Apnl, 450 emploves will be cut from 
the Columbus operation, where work 
on the bJ-3, ‘1-25 and F-100D wall be 
completed by the end of the vear. 


COMMpan 


MOCKUP of Douglas C-132 is probably all that USAF or the Army will ever see of this 
100,000-Ib. payload transport. Facing a budget with no funds for transport aircraft, the 
Air Force is expected to abandon the project. Plans called for speed in excess of 460 mph., 
maximum overload takeoff weight of more than 500,000 Ib. The turboprop aircraft, a key 
item in future military logistic planning, was to be built at the Douglas Tulsa plant. 
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On the West Coast. there have 
readjustments in the Navaho 

programs 

@ Lockheed Aircraft’s “Marietta, Ga., 
plant is cutting its personnel by about 
1,000 workers, The reduction began 
last October and will be completed by 
July 1. It is attributed for the 
part to the phasing out of B-47 pro- 
duction 


most 


Mounting Political Pressure 


Evidence of mounting political pres- 
ure to salvage at least some of the 
USAF program destined to suffer under 
the proposed budget came with the an- 
nouncement that the Douglas C-132 
mav be terminated. The Pentagon an- 
nouncement was made after a visit to 
USAF Secretary Donald A. Quarles by 
an Oklahoma delegation led by Demo- 
cratic Sen. A. S. Mike Monronev. ‘The 
C-132 was to have been built at the 
Douglas Tulsa plant 

Pop-level USAF officers 
barrassed by an carlicr lower-cechelon re 
lease of facts on the C-132 and photos 
of the mockup at a time when the 
new budget includes almost no money 
for transport-tvpe aircraft. ‘The ad 
ministration has been reluctant to dis 
cuss this possibility, particularly in view 
of testimony made during the airpower 
investigation by the Senate Air Force 
Subcommittee last summer 

At the hearings, Army officers 
thev expected new planes, the Douglas 
C-132 and C-133, to replace the C-124 
for strategic lift requirements They 
said USAF’s present airhft capability 
is inadequate for Army purposes and 
indicated that it can be improved only 
through the addition of new and larger 
planes. 


were cm 


said 


Future of Tulsa Plant 


Secretary Quarles assured the Okla- 
homa group that USAF and Douglas 
will find to keep the 
panv's Tulsa plant in operation 
was speculation that it might 
to build B-52 wing sections if Congress 
forces an increase in the rate of pro 
duction of the big jet bomber. Douglas 
also presumably could move some of 
its commercial orders to the plant, but 
its military backlog ippears to 
depend primarily on Navy support 

USAF has about $91 million invested 
in the C-132, plus another $12 million 
laid out for facilities on the project 
The original Air Force program called 
for two prototypes to be ordered from 
1958 funds 

In other areas, there 
ports of personnel lavoffs from McDon 
nell Aircraft or Lockheed’s Califormia 
plant despite the possibility that the 


com 
There 
he used 


some Wat 


How 


were no. Ie- 
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MecDonnell’s F-101B and Lockheed’s 
1-104 wall suffer some degree of slow- 
down, because of budget considerations. 

The aircraft industry has not faced 
such difficulty in laving plans for the 
future since before the Korean wat 
Pentagon officials can be of no help, 
pending congressional action, and some 
degree of turmoil is certain to continue. 
Convair and Bocmg Aircraft: appeared 
fully confident of their ability to con 
tinuc at full force. ‘The stock market, 
for the most part, reflected Washing 
ton speculation on how available USAF 
money will be spent 

Industry spokesmen said the present 
lavoffs will do almost nothing to relieve 
the shortage of engineers and skilled 
workers. Even Republic, laving off 
4,000 workers, is still hiring engincers 

At a forum on the manpower prob 
lem held here as part of the Second Na- 
tional Jet Age Conference of the Air 
Force Assn., Lt. Gen. Clarence S. 
Irvinc, USAF Deputy Chief of Staff 
for Matericl, warned the industry that 
USAF expects it to solve its own prob- 
kom in this field. He added the cus- 
tomer will not tolerate hoarding of tal 
ent. ‘The cure for this, the General 
indicated, will be to have the cost of 
overmanned engineering — staffs disal- 
lowed on USAF contracts. He said the 
Rencgotiation Board will support USAF 
in this attitude. 

The demand for talent, Gen. Irvine 
said, is immediate and it will increase, 
but it is the highly trained specialist 
and technician that will be in shortest 
supply. 

USAF’s requirement for reliability, 
the increased complexity of weapon sys 
tems and the shift to missiles from 
manned aircraft arc factors in Gen 
Irvine’s confidence that the industry's 
manpower requirements will net dim 
inish. The shift, he indicated, is one of 
cmphasis, dictated by the increasing 
importance of technologs 





CF-105—1,600 mph. 


Ottawa—Performance details of Avro 
Aircraft’s CF-105 interceptor specify a 
speed of 1,600 mph. and a ceiling of 
63,000 ft. which it will be able to reach 
in 3-4 min. 

The delta wing interceptor, christened 
the Avro Arrow, will be powered by two 
Orenda Iroquois engines, rated at 20,000 
Ib. thrust and at 30,000 Ib. with after- 
burner. It will weigh about 68,000 Ib., 
twice that of the Avro CF-100, and it 
will fly three times as fast as its predeces- 
sor. 

Air Marshal Roy Selmon, Chief of the 
Air Staff, who revealed the figures in a 
speech to the Air Cadet League of Can 
ada, said the CF-105 would make its first 
flight this year. 
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“FLYING” ejection seat for Mach 2 has stub wings, wind deflector and vertical fins. 


New Ejection System Cuts G-Load 


Hurricane Mesa, Utah—Air Research 
and Development Command is com 
pleting full-scale model tests of a super 
sonic ejection system designed for Mach 
2 speeds and both high and low-alts 
tude bailouts 

Developed by Lockheed Aircraft 
Corp. and adaptable to most of USAF’s 
jet fighters, interceptors and bombers, 
the scat is undergoing tests at the super 
sonic Military Air Research ‘Track her 
Lockheed savs the seat will reduce the 
G load after bailout by about 50% 

Stanley Aviation Co., Denver, has a 
contract to build six test seats, and first 
production models are scheduled to be 
available by mid-1957. Among the sys 
tom's features 
e Vertical fins which extend cight 
inches from the seat back and run the 
full four-foot length of both sides. Vanes 
give scat yaw stability, enabling occu 
pant to be always facing forward 
e Stub-like wings 12 in. long and eight 
mches wide located on cither side of the 
seat. The wings have an acrodynamu 
wing-loading factor slightly higher than 
the stub wing of the b-104A 
@ Steel wind deflector mounted on a 
four-ft. boom im front of the pilot 

Prior to flight, the crewmember con 
nects himself to the seat-attached para 
chute by means of a specially designed 
harness. This is what happen 
he pulls the cyector ring 
eKnee guards snap into position to 
prevent leg spreading and counteract 
effects of outward airload 


\A hie tl 


¢ Arm support webbing jumps upward 
to prevent any outward movement of 
the arms 
© Metal stirrups pull the feet close to 
the body until time for the crewmem 
ber’s separation from the scat 
© Lateral head supports clamp agaimst 
the sides of the helmet to reheve neck 
loads 
@ When the seat clears the 
skip flow generator telescopes forward 
and the seat’s side vanes swing open 
Automatic parachute deployment 
normally takes place when the indicated 
airspeed is less than 300 kt. and the 
altitude under 15,000 ft. A combina 
tion = barometer-airspeed indicator at 
tached to the parachute automatically 
controls its opening. For low-speed 
low-altitude (as low as 400 ft.) escapes 
the parachute opens mmediatels 


plane, a 


White House to Use 
Bell H47-J Helicopter 
Washington—W hite House will take 
delivery on a Bell 147] hehcopter 
near the end of March. In 
tial use will be to ferry President Kisen 
hower between the executive mansion 
ind Washington National Airport 
Phe Ai Force will provid both the 
According to Lt 


someting 


helicopter and crew 
Col, Wilham G. Draper, USAI 
to the President, it may be six months 
before Easenhower takes his first ride. 

The fourplace 1147-4 can carry a 
pilot and three passengers. 


ance 
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Airlines Will Sacrifice Power 
To Obtain Lower Jet Noise Level 


Washington—Airlines are ready to 
sacrifice loss of yet engme power through 
use of powercutting noise suppressors 
mither than risk a breakdown of airport 
community relations. 

‘Terming the noise nuisance of jet 
engines a mayor problem m= the ai 
lines’ futurc, Milton Amold, Air Trans 
port Assn. vice president, told the Au 
Force Ayssn.’s Jet Age Conference here 
that the airlines will not begin jet trans 
port service until turbine cngine noise ts 
reduced to piston-engine level 

Amold said a satisfactory noise sup- 
pressor that reduces the Boeing 707's 
noise to a level lower than that reached 
by the DC-7 is “now m existence.’ 

Gen. ‘Vhomas D. White, Ai Force 
vice chicf of staff, told the conference 
that the muilitary cannot afford to cut 
noise and thus lower jet engine per 
formance tor “this would defeat the 
very ends we are trying to achieve.” 

Gen. White was optimistic over the 
eventual development of an effective, 
non-power-cutting yet cngime noise sup 
pressor and said the Air Force is con 
ducting a research and development 
program toward that end 


USAF-Community Relations 


Meanwhile, he said, other measures 
ure being taken to strengthen comm 
nity Air Force relations. He cited the 
use of sound baffles at airports and the 
scheduling of engine run-ups at times 
when noise is less bothersome as two 
examples 

Boundary laver control, reverse thrust 
and vertical takeoff aircraft: are other 
developments that) will) diminish the 
inflight nowe nuisance, Gen. White 
said 

He added 

‘As mussiles more and more replace 
auplines, our nose problems should 
reduce im proportion.” 

Hle warned, however, that the 
of yet noise will be heard by more citi 
zens as a result of a USAT program to 
combat 


sound 


lis WTC forces 
] 


Community Education 


Gen. Joseph McNarev, president of 
Convair Division of General Dynamics 
Corp. called for an educational program 
to combat the nowe problem. He said 
“O00 of any opposition that may de 
velop in any community can be over 
come with community educa 
tion.” 

Gen, MeNarmev outhned the educa 
tional program bemg conducted — by 
Convair mn cooperation with the Air 
Defense Command as a means of gain 
favorable public acceptance 


ue " vl 


Wi TOE 
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of Convair's F-]102A. He said the 
program assumed that “for the present, 
little could be done technologically to 
alleviate the noise situation” and added: 
‘We could not climinate the noise but 
we might create understanding and 
tolerance for it.” 

He said the program includes orien 
tution tours of the Air Defense Com- 
mand headquarters at Colorado Springs 
and Convair's plant at San Diego. ‘The 
tour involves a cross-section of key citi- 
zens whose influence on community 
attitudes and viewpoints is known, 

Both Gen. MeNarney and Gen 
White cited successes obtained im favor- 


able community rclations at ‘Truax Ficld 
in Madison, Wisc., where a fighter 
interceptor squadron equipped with 
F-102s 1s based. 

According to Gen. McNarney, “the 
base has had no complaints since the 
F’-102s arrived, although the flight pat 
tern is directly over the Wisconsin 
Capitol.” 

Ilowever, the Madison 
fire from the floor when MI. A. Skuldt, 
a civilian official of ‘Vruax bicld, pro 
tested the position of the runwav in 
relation to a heavily populated section 
of the cits 

Skuldt said Truax Field officials had 
been “surprised” to learn that appro 
pnated funds had been spent on un 
proving the orginal runway rather than 
on a new runway that would keep land 
ings and takeoffs away from the densely 
settled arca. 


issuc drew 


B-52 Accident Causes Detailed 


Washington—Reasons behind three 
of the five major Boemg B-52 accidents 
thus far were outlined last weck by 
Dudley Sharp, Assistant Secretary of 
the Air Force for Materiel. Causes of 
the other two have not vet been deter 
mined, 

In reply to mquinies by Rep. B. | 
Sisk (D Calif.) and members of | the 
Hlouse Anned Services Committee, 
Sharp defended the B-52’s safety record 
“favorably” im 


B-36 and B47 


md said it 
this 
predecessors 

“The B-36 and B-47," he said, “have 
both cstabhshed enviable records as ef 
fective strategic weapons and as safe 
vperational aircraft. “The accident: rate 
of the B36 and B47 is) below. the 
USA average. At the number 
of operational flying hours following 
initial introduction, the B-52 has an 
weident record which is comparable 
favorably with that record established 
by the B-36 and B-47." 

At the 15,500 flving hour level of 
operational flying, Sharp gave this com- 
parative report on accidents—B-52, four 
fatal accidents and four aircraft) de 
stroved; B-36, three fatal accidents and 
two amcraft destroved; B-47, four fatal 
iccidents and ten aircraft destroved 

On the four B-52 crashes that have 
been investigated, Sharp reported 
eThe first, which occured in flight 
near Castle AFB, Calif., on Keb. 16, 
1956, was determined to have been 
the result of a failure of the dnving 
mechanism of an alternating current 
generator. “This mechanism,” Sharp ex 
“is part of a relatively new 
aucraft) cngimecnng” and 
reas where further mn 


COMpAares 


respect with its 


SAT 


plamed, 
concept in 
“still may have 
provement can be expected.” As are 
sult of an investigation of the accident, 
Sharp said 17 recommendations for im- 


provement are being “expeditiously” 
acted upon. 

@ Second B-52 accident, on July 24, 
also at Castle AB, occurred during 
combat readiness tramimg landings and 
resulted from a failure of a portion of 
the pneumatic drive which operates 
the plane’s hydraulic system 

e The third at Castle Al'B on Sept. 17 
occurred during flight. Investigation has 
not vet revealed thi of the 
accident 

¢ Primary cause of the fourth accident 
on Nov. 30, at Castle APB, Sharp re 
ported, “is assessed to be that the ai 
craft was madvertentl flown into the 
ground at a critical pomt during flight 
with an abnormal nose down trim con 
dition which the pilots did not or could 
unknown 


exact Cause 


not correct because of an 
malfunction or distraction.” 

Details are not vet known, Sharp said, 
of the most recent B-52) crash, near 


Loring AB, Me., on Jan. 10. 


Doolittle Reports 
On ICBM Problems 


Washington—Major problems involv- 
mg structures, configuration, propulsion, 
guidance and acrodvnanuc heatmg must 
before the imtercontinental 
ballistic mussile can become a practical 


he solved 


weapon system, according to Lt. Gen 
James Hl. Doolittle, new chairman. of 
the National Advisory Committee for 
\cronautics 

Doolittle, ma speech at an Aviation 
Writers Assn. mecting last week, cited 
the vital necessity of having the guid 
mee system properly im phase with the 
duration of the TCBNES rocket 
It is essential, he said, that the weapon 
be properly pomted and traveling at a 


motor 


precise specd when the fucl runs out, 
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B-58's Versatile Pod Concept 


Convair B-58 Hustler is undergoing flight tests carrying the external acrodynamic interference between pod and airframe 
weapons pod around which the supersonic bomber was designed studied. Negative angle at which pod is mounted should reduce 
Pod shown is probably combination pack with fuel cells in nose Mach wave interference and assist separation of pod when it is 
dropped. Pack shown has no propulsion system but versatility of 


is be ng 


and tail and “special weapon” in center section. Similar packs 
have been tested on other USAF airplanes. “Wool tufts” hidden pod concept permits use of rocket powered air-to-ground missile 


in shadow under wing and on various parts of the pod indicate or bomber defense missiles. 


If 1% of the propellent is not used, the originally requested. ‘The move wa Intercontinentaux (TAT), and Union 
missile may miss the target by hundreds — predicted in Aviation Week (Feb. 4 \cromantime De ‘Transport (UAT) 
of miles pP 57) VAL had = ordered four Douglas 
kor rescarch into these areas, the Under Ministry's ruling, Air Prance DC Ss and UAT five of the sane 
NACA is asking for $41.5 million in can place a new order for seven jets Under the ruling, ‘TAL gets two and 
new equipment in its Fiscal 1958 budget unilar to transcontmental version of UAT gets two. Both companies intend 
now before Congress. About half this Boeing and Douglas yctliners or Convaiu to fight the Ministry's decision 
amount ts needed for facilities to carrs SSO Government's cutback m the yet or 
on hypersonic research, and it wall take Air krance had asked permission to ders as part of a general scheme to re 
is much as three and one-half years to place an order for 14. Just which type duce government expenditures, particu 
build them Air France will order won't be decided — larly in the dollar area 
for several week Company's original A few weeks ago the influential 
hrench Thigh Council for Commercial 


. . order for 10 long range Bocing jets 1 
I rench Cut U. S. unaffected by the new ruling. But its | Aviation recommended that, of the 1 
Jetliner Purchases option on an additional aight Boeing quest for purchase of 23 ycthiners, Au 
which must be picked up this vear, is France should get cight, ‘VAL should 
Paris—lrench Finance Ministry has subject to further discussion between get two, and UAT should get three, 
wuthorized purchase by Air France and Aur France and Finance Ministry for a total of 13.) binance Ministry 
two private French lines of only 14 Ministry's ruling also limits yet orders — then cut this recommendation still fur 
American yetlinery mstead of the 23) already placed by Transports Acricns — ther, down to 11 
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Fire, wheel, atomic power 

, . Step by step, man has 
struggled upward. And now 
his reaching for the stars is 
no longer symbolic. 


Martin-Denver needs men — 
good men. In return for 
your engineering ability, we 
offer you opportunity as 
tremendous as the challenge 
of the ICBM, Titan. 


If you are reaching for something 
. better, contact us today. 


Write to Emmett E. Hearn, 
Employment Director, Dept. V-02, 
P.O. Box 179, Denver 1, Colorado 
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Gerfaut Mark II Beats 
World Climbing Mark 


Paris—I'rench state-owned Nord Com 
pany Claims its Gerfaut Mark Ii light 
weight interceptor has beaten the world 
record for clinbing speeds 

Gerfaut II, first flown Jan 
powcred by Snecma Atar G with after 
burner developing about 10,000 Ib 
thrust. Record flight was made eb. 16 
at French air force test base at Istres 

Gerfaut II] climbed to 6000 meters 
in | mim. 22 sec.; 9,000 meters in | 


12,000 meters im 2 min 


Sie. 
i> Ss 


min. 41 sec.; 
18 sec 

Official record 1s held by British twin 
jet Canberra for same altitudes, respec 
tively, | min. 52 sec. 2 min. 25 sec.; 
3 min.; 7 sec. 

Nord says its times may be altered 
slightly when final radar records are 
known. It then plans to apply for ofh 
cial) confirmation from — lederation 
Acronautique Internationale 

Company also announced its Gerfaut 
I} on another flight climbed to 15,000 
meters in 3 min. 35 sec 

It is understood that during record 
climb speed of craft was 625 mph. Be 
cause of climb angle Pilot Andre ‘Turcat 
was unable to see out of the cockpit 
ind made the run on instruments 


Britain Reduces 
Its Armed Forces 


London—The Macmillan government 
plans to slash Britain's armed forces 
by 65,500 men during the 1957-58 
fiscal vear. It would leave 804,500 men 
and women in uniform. 

Army would lose 42,000 officers and 
men, 40,000 of them from the 340,000 
troops now serving in Europe, imelud 
ing Britain. It would cut army strength 
to 443,000 

Roval Navy would be reduced by 
6,500 to 121,500 

Roval Air Force would drop by 17 
000 to 240,000 

The budgets presented to parliament 
by Defense Minister Duncan Sandys 
cover the “first four or five months of 
the 1957-58” fiscal vear, and come to 
a round figure of $1,610,000,000 

Chancellor of the Exchequer Peter 
Vhornevcroft in presenting his “little 
budget” to the House of Commons said 
details of Britain’s Defense Realign- 
ment would have to await publication 
of the Defense White Paper 

This is expected around the end of 
next month, prior to the full budget 
presentation. The military money pro 
posals outlined are intended to give 
the services working cash for the first 
few months of the financial vear 

Thornevcroft’s “Little Budget” state- 
ment to the Commons was concerned 
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chicfly with civil expenditures for Fiscal 
Year 1957-58. He estimated them at 
$7.431,200,000, which is $308 million 
more than the orginal estimates for 
that period 

Biggest chunks of the budgetary px 
are divided this wav (change from the 
original 1956.57 budget in parentheses 
@ National Health Service: $1,470,000, 
000 (up $137 million) 

@ Education: $1,150,000 (up $176 mil 
hon) 

@ Atomic energy: $275 million (up 
SS6.8 million 

e Welfare foods: $61.3 million (down 
$39.2 million) 

In presenting his case to the govern 
ment, Thornevcroft was interrupted by 
noisy, angrv comments from the Labor 
ite members. But he insisted that in 
creasing civil and defense expenditures 
were imposing a burden on the ccon 
omy which the government could not 
ignore. He said it represented a threat 
to the high level of public and private 
investment on which productivity de 
pended 


Russian Science Lead 
Predicted in 10 Years 


Washington—Russia will have the 
best scientists in the world and capture 
the technological leadership from. the 
U.S. within 10 vears, according to Dr 
Fdward Teller, professor of physics at 
the University of California and a 
builder of the first hvdrogen bomb 

Dr. Teller told the Second National 
Jet Age Conference of the Air Force 
Assn. that his pessimistic prediction is 
supported by these observations: 

@ Russian technicians and scientists oc 
cupv a high position in their society in 
both material things and prestige 
Scientific freedom of thought—not 
permitted in Russia for many vears un 
der Stalin—is now encouraged and has 
opened the door to new advances. End 
of restrictions has brought fast develop 
ment in the past two vears and the pace 
will increase 

e U.S. scientists are looked upon as 
“high-brow” and lack the prestige given 
to people in other fields. This atmos 
phere is not conducive to scientific ac 
complishment 

e Scientific cducation in the U.S. is 
lagging, largely because of a lack of 
inspired teachers and pupils. 


Air Defense Groups 
Given Nuclear Missiles 
Washington — U.S.-based intercep 
tors of the Air Defense Command are 
being armed with rockets carring 
nuclear warheads, Defense Secretars 


Charles E.. Wilson announced last week 
Name of the missile was not dis 
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ELECTRONIC 
SYSTEMS 


The recently formed MAYNARD LABORATORY has a nucleus 
of some of the country’s finest engineers designing and developing 
advanced coherent radar systems used in the navigation and guid- 


ance of supersonic aircraft. 


The application of ELECTRONICS to the needs of the rapidly 
expanding AIRCRAFT INDUSTRY provides unmatched oppor- 
tunities for the engineer who wants challenging, interesting work 
with prospects of real progress. 


In addition to advancement possibilities occasioned by the expan- 
sion of our laboratory, Raytheon offers excellent starting salaries, 
periodic reviews for merit increases and liberal company benefits 
including subsidized graduate study programs. Our plant is located 
approximately 22 miles from Boston and offers a choice of urban or 
suburban living in beautiful New England. 


Reasonable relocation allowances and assistance in finding appro- 


priate housing are also provided. 


Our company is largely managed by engineers 
which creates an exceptional environment for our 
design engineering staff. At present we have need 
of men at all levels with experience and interest in: 


RADAR SYSTEMS TRANSFORMER DESIGN 
CIRCUIT DESIGN ANALOG COMPUTER DESIGN 
ENGINEERING PHYSICS MECHANICAL PRODUCT DESIGN 
TUBE APPLICATONS ELECTRONIC PRODUCT DESIGN 
RELIABILITY TEST EQUIPMENT DESIGN 
MICROWAVE DESIGN TECHNICAL WRITING 


To discuss your future at Raytheon, contact 
John J. Oliver 


THE MAYNARD LABORATORY 
P. 0. Box 87, Maynard, Mass. 


Tel: TWinoaks 7-2945, Ext. 246 





EMPLOYMENT OPPORTUNITIES 


Inquiries are invited 
from these qualified as: 


Mrite ¢ T | 
} 


M. E. JENKINS, PLACEMENT MANAGER « PAOLI 4700 


For Interview at Y« Con 


BURROUGHS CORPORATION 
Research Center 


PAOLIL PA * On Philadelphia's Main | 
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closed in the statement designed to 
placate possible public concern over 
rumors that nuclear weapons wer be 
ing stored at Air Defense Command 
bases and carried on fighters. ‘Vhe Air 
Force indicated that the missile has no 
name, 

Presumably it is the Douglas Ding 
Dong, which has been rechristened 
since delivery to operational units 
started early last month 

Wilson said the missile will greatly 
increase the firepower of USAF inter 
ceptors. He said the Atomic Energy 
Commission has tested the missile and 
proved there is almost no_ possibility 
of accidental discharge involving im 
pact or fire. 

Ihe secretary said nuclear warheads 
will later be installed on the surface 
to-air missiles Nike-Hercules and ‘Valos. 


‘Changed Conditions’ 
Block Vertol Merger 


Hawthorne, Calif.—Proposed merger 
of Vertol Aircraft Corp. with Northrop 
Aircraft Inc. (AW Oct. 15, p. 31) has 
been abandoned 

Action by Northrop to halt negotia 
tions after nearly five months of discus 
sion was attributed by officials of the 
two companies to these circumstances 
@ Failure of Piasecki Aircraft Corp. to 
sign documents placing its stock in a 
voting trust prior to a joint mecting of 
the Vertol and Northrop boards on 
Jan. 16 

This forced postponement of action 
on the merger. 

rank Piasecki insisted to AvIATION 
Week that he had signed the docu 
ment. He did not sav, however, that he 
had signed it prior to the Jan. 16 joint 
meeting of the two boards 
e “Changed conditions’ which ap 
peared after the postponement 

The “changed conditions” were not 
itemiz*d in statements issued by Don 
R. Beran, president of Vertol and 
Whitley C. Collins, president of 
Northrop. 

However, it became known in mid- 
January that the Army has altered its 
procurement program to eliminate 36 
cargo helicopter companies and further 
follow-on contracts for the Vertol 
H-21C (AW Jan. 14, p. 30). 

A few weeks later, Navy's Bureau 
of Aeronautics awarded a development 
contract for a new utility helicopter to 
Kaman Aircraft, eliminating a Vertol 
design that was a strong contender in 
the competition 

In a letter to Vertol shareholders, 
Berlin explained that Northrop insisted 
that stock owned by Piasecki Aircraft 
be placed in a trust because the com 
pany would compete with the new con- 
cer. Piasecki Aircraft is headed by 
Frank N. Piasecki, ousted board chair- 
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Fuel Tax Writeoffs 


Washington—Office of Defense Mobili- 
zation is offering fast tax writeofts in an 
effort to boost the production of liquid 
rocket fuels for missiles. In passing on 
individual applications for the benefits, 
ODM « said it would consider “suitability 
of location and adequacy of transporta 
tion facilities in relation to missiles 
projects.” ODM’s goal is for delivery of 
four billion cubic feet of liquid oxygen 
and liquid nitrogen. 











man of Vertol, and holds a number of 
military contracts, several of them m 
the rotary-wing field 

As of a year ago, Piasecki Aircraft 
owned 105,797 shares of Vertol com 
mon stock and listed this as the 
pany’s principal asset. 

According to Berlin, a second pre 
requisite demanded by Northrop was an 
agreement by Laurence Rockefeller and 
his associates that they would place 
their Vertol stock in a voting trust if at 
any time in the future they acquired 
financial interest in a competing com 
pany. 


com 


Piasecki-Berlin Feud 


The Rockefeller papers were exe 
cuted prior to the Jan. 16 mecting 
The Rockefellers are the largest Vertol 
stockholders and they would — have 
owned a substantial share of the new 
company if the merger was consum 
mated 

Failure of the merger proposal and 
attribution of part of the blame to 
lrank Piasecki climaxes a long period of 
bitterness and vituperative argument 
between the 37-year-old inventor and 
Vertol’s Rockefeller-Berlin manage 
ment. Piasecki quit the company, then 
known as Piasecki Helicopter Corp., in 
Mav, 1955, and established the new 
Piasecki Aircraft Corp. 


Berlin Statement 


About a year later, Vertol forced 
Piasecki to give up his seat on the board 
of directors because he was running a 
competitive business. 

In his statement, Berlin told Vertol 
sharcholders their annual report for 
1956 will show an all-time high in sales 
of more than $90 million. Net carnings 
efter taxes, he said, will soar to $3.4 
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HOw DO YoU GROW 
AT ARMA? 


Through diversification! 








In our recent advertisements, we spoke of the growth opportuni- 
ties offered by Arma. Almost immediately, perceptive engineers 
began writing us, asking for more information 


“How does an engineer grow at Arma — precisely?” 


Our answer, in a word, is diversification. Arma offers one of the 
broadest programs of work diversification in the electronics field 


At Arma, an engineer follows a project from original design, right 
through final production. As a result, our engineers and scientists 
are exposed to many activities not usually found under one roof — 
areas into which they can grow, as their abilities and interests 


lead them. 


Here are some of the areas — 59 examples —in which Arma con- 


centrates its efforts in: 


MISSILE CONTROLS & GUIDANCE 


1.0 SYSTEMS DEVELOPMENT 


1.1 Digital Computers 

1.2 Autopilots 

1.3 infrared 

1.4 Electromagnetic Devices 
1.5 Gyroscopics 

1.6 Inertial Platforms 

1.7 Missile Guidance 

1.8 Fire Control 

1.9 Servos 


and FIRE CONTROL 


2.0 PROJECT ENGINEERING 


2.1 Airborne Fire Control 

2.2 Airborne Armament 

2.3 Alr-to-Alr Missiles 

2.4 Semi-Automatic Test Equip 
2.5 Air Traffic Control 

2.6 Optical Systems 

2.7 Stabilizing Devices 

2.8 Submarine Fire Control 
2.9 Electronic Test Equipment 


3.0 FIELD EVALUATION 


3.1 Data Handiing 

3.2 Telemetry 

3.3 Data Reduction 

3.4 Test Equipment 
3.5 Field Site Planning 





4.0 SYSTEMS ENGINEERING 


4.1 Trajectory Analysis 
4.2 Airframe Performance 
4.3 Weapons Control 

4.4 Operations Research 
4.5 Radar 

4.6 Error Analysis 

4.7 Reliability 


5.0 COMPONENTS 


5.1 Transistors 

5.2 Magnetic Amplitiers 
5.3 Synchros 

5.4 Tachometers 

5.5 Accelerometers 

5.6 Resolvers 

5.7 integrators 


RADAR 


6.1 CW Doppier Systems 
6 2 Antenna Design 

6 3 Components 

6.4 Pulse Circuitry 

6 5 Countermeasures 


6 6 Laboratory Evaluation 








7.0 PROJECT ADMINISTRATION 


7.1 Project Planning & Control 
7.2 Sub-Contracted Liaison 
7.3 Contracts Evaluation 

7.4 Project Coordination 





8.0 DIGITAL COMPUTERS 


8.1 Logical Design 

8.2 Dynamic Analysis 
8.3 Circuit Development 
8.4 Comp t Develop 
8.5 Packaging 

8.6 Field Evaluation 








9.0 ENVIRONMENTAL 


9.1 Vibration 

9.2 Shock 

9.3 System Test 

9.4 Component Test 
9.5 Materials Analysis 
9.6 Dynamics 


If you want to participate in the growth that must come to a man working in so 
diversified an environment, write and tell us the area in which you're most inter- 
ested. (Or use the coupon below.) Your confidence will be respected, and you will 
hear from us promptly. If you prefer, forward confidential resume. No reference 
contact without your permission. 


er Oe Ne ee 


Gentlemen: 





CD Please send me additional information con- | 
cerning the job numbered__ 


DC Or, additional information concerning the | 
ee 
(state interest if not in above listing) | 


NAME 
ADDRESS | 


million, more than twice the 1955 fig 
ure of $1.5 million, This is equivalent | Technical Personne! Department £-674 


to $6.34 a share. AE FRA S&B 


Last previous high was mm 1953, when 
carnings per share of stock cqualled | 

| Division of American Besch Arma Corporation 
Roosevelt Field, Garden City, Long island, M. Y. 





$3.75. 

Berlin said the backlog of orders at 
the start of 1957 was $117 million and 
that operations this vear will continue 
at about the same level as 1956. 








CITY | 
ZONE____STATE_. 


ISA eis Ae i ‘tap. see la accion Gam. ean a 
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On the inside... 


your opportunity in 
RCA AIRBORNE FIRE 
CONTROL ENGINEERING 


RCA puts you “fon the inside” in the extremely rapid evolution of 
airborne fire control! You'll join the engineers and scientists who 
uphold RCA as a leader in advanced fire control systems for tomorrow's 
intesceptors and fighters. 


Among the most interesting and rewarding openings right now at RCA 
are those for servomechanism engineers. You should have design, 
development or systems experience in any of these areas: 


Precision Mechanisms 
Packaging and Miniaturization 
Sound System Analysis 
Circuitry 
Automatic Controls 

Filters and Networks 


Gyroscopics 
Simulation 
Magnetic Amplifiers 
Transistorization 
Hydraulics 


These creative career positions are open for both senior and junior 
engineers. Resourceful, imaginative engineering minds are needed to 
solve the overall problems of reliability and accuracy under extreme 
environmental conditions. 


Please send a resume of your education and experience to: 


Mr. John R. Weld 

Employment Mgr., Dept. 2-13B 
Radio Corporation of America 
Camden 2, New Jersey 


RADIO CORPORATION 
of AMERICA 


@® Defense Electronic Products 

















Ross Replaced 


Washington—Murray Snyder, former 
White House press assistant and an ex- 
perienced newsman, has been appointed 
Assistant Secretary of Defense for Public 
Affairs. He replaces Robert Tripp Ross, 
who resigned under pressure from a con- 
gressional committee investigating his 
outside interests. | 











House Group Prepares 


New Industry Probe 


Washington—House Armed Services 
Investigating Subcommittee is sched- 
uled to begin today a new, and long, 
scries of hearings on military aircraft 
procurement. 

Initial testimony will come from the 
Army, Navy and Air Force on negoti- 
ated contracts. This will be followed 
by hearings on the procurement prac- 
tices of airframe subcontractors. 

Last year, the subcommittec, which 
is headed by Rep. Edward Hebert 
(D.-La.), completed lengthy hearings on 
procurement policies of the 12 major 
airframe manufacturers. 

Questionnaires already have been 
mailed to aircraft engine manufacturers. 

In addition to negotiated contracts, 
airframe subcontracting costs and air- 
craft engine costs, the subcommittee 
will also investigate policies on fixed 
price incentive contracts, standardiza- 
tion in the aircraft industry, lag be- 
tween the appropriation of funds and 
contract letting for aircraft and airstrip 
paving costs. 


Three More Airlines 
Ask for Fare Boosts 


Washington—Three airlines —an- 
nounced last week that they would join 
United Air Lines and Capital Airlines 
in asking the Civil Aeronautics Board 
for a 6% increase in passenger fares 

Trans World Airlines will file a pe- 
tition for a fare raise to become effective 
April 1. Both Delta Air Lines and 
Continental Air Lines have set April 15 
as the date they want their increases to 
go into effect. 

United and Capital made their bid 
for a fare boost earlier this month (AW 
Feb. 11, p. 43). In addition to the 6% 
increase, Capital asked for an across- 
the-board increase of one dollar on both 
first-class and coach tickets. 

Late last week, both National Air- 
lines and Northwest Orient Airlines in- 
dicated they may join the other carricrs 
in petitioning for an increase. 





Picture Credits: 
290—P. A. Reuter; 290-291—Life; 347— 
Wide World. 
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ENGINEERS a 

















DIEVOTLD TO 
RIesEARCHI 


; ae MISSILE GUIDANCE 


—JET ENGINE FUEL CONTROLS — COMPUTERS 
— COMMUNICATION EQUIPMENT — CIVIL DEFENSE 


AC’S new, modern 225,000 AVIATION — AUTOMOTIVE ELECTRONIC PRODUCTS 





square feet, glass-masonry, alu- all offer you personally, opportunities that demand 
minum plont (being built in sub- : ; . aa : F 
; ; investigation. lo arrange personal, confidential 
urban Milwaukee) is another step 
in GM's Electronics Division's interview in your territory, write today to 


Permanent, Progressive Program. pe Mr. Cecil E. Sundeen, 


Supervisor of Technical Employment 


or a confidential opinion as to how YO re 2 = _ - 
oe ee can da daaaa AC THE ELECTRONICS DIVISION 
General Motors Corporation 


write to us today. 
Milwaukee 2, Wisconsin ° Flint 2, Michigan 
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THE HIGH LEVEL OUTLOOK 
FOR STRUCTURES ENGINEERING 


Martin is now at work on the structural prob- 
lems of flight vehicles ranging upward in speed 
from Mach 2 to 25,000 feet per second! 

These are the speed factors of two actual projects 
now being developed at Martin. If you are inter- 
ested in tomorrow’s problems of structural layout 
...8tress analysis... vibration and flutter...multi- 
Mach heat resistance...and the most advanced 
work in structures testing, with the finest testing 
facilities in the world: 

Contact J. M. Hollyday, Dept. AW-4, The Gienn 


L. Martin Company, Baltimore 3, Maryland. 


ONE MII ns 
V4 24 FET 2 Pa 


seA ha T/1I MNewdM Oo OR 











FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Cahacl 
The McGraw-Hill 
Offtce , You. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
WaAlnut 5778 
R. POWELL 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhowk 4-5800 
W. HIGGENS 


J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts. 
Riverside 7-5117 
G. JONES 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 


MAdison 6-935] 
C. F. McREYNOLDS 
D. BRENNAN 
D. McMILLAN 
NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 
S. HENRY 
D. COSTER 
R. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 
ST LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
W. WOOLSTON 
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How fo put LUngs on ideas 


laboratories in the world. 


OU’RE an idea man—as are all creative engineers. 
Vand like other thoughtful young men, you're eager 
to lend wings to your visions. 

Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field— whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components—or countless other exciting 
and challenging activities. 

Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


They re doing big things at GOODSYEAR Al RCRAFT 


The Team To Team With in Aeronautics 
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AC GUARANTEES ENGINEERS 


Mechanical, Electrical Engineers 


Mathematicians, Physicists 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Your Opportunities With AC 


We guarantee you that your talents and personal 
interest will be heavily considered in placing you at AC, 


We will, together, find YOU the best position, at 
the best pay and with the best potential. Initially, you 
will see enough of our activity, talk to enough of the 
best men in the field, to come to your own decision 
concerning your future. 


AC is an Outstanding Pioneer 


We have always pioneered in providing the best for 
our people and their families; jobs, wages, advance- 
ment opportunities, working conditions, test and re- 
search facilities, engineering leadership “know how,” 
job security, etc. G.M. Employee Programs are always 
above and beyond what are considered by Industry 
as “normal” standards. It is why 99.0704 ENGINEERS 


STAY WITH AC. 
What AC is Doing 


We are actively engaged in all phases 
of engineering activity... Basic Re- 
search, Design . . . Development... 
Product’ Engineering . . . Test) En- 
gineering . . . Evaluation... Field 
Engineering . . . on all types of air- 
borne equipment. This ranges from the 
Gun, Bomb, Rocket Systems, Bombing 
Computer Systems, Fuel Control Sys- 
tems and Communications Programs 
presently in the hands of our customers 


to the Basic Prime Research Programs in Inertial 
Guidance Systems for the Top Priority Programs of 
this country—-namely, The Guidance Systems for the 
Ballistics Missiles. 


The Miracles at AC 


The United States Armed Forces, always planning 
ahead to protect us and our families, has long been 
engaged in the development of new and more precise 
marvels of engineering and production with which to 
safeguard your land and mine. Typical of this program 
has been the work carried on at AC. The Gyroscope, 
once but a child’s toy, has been developed to provide 
the backbone of our “electronic brain” bombing de- 
vices. Realize, if you will, please, these “miracles.” 
1. Timing to the split second the speed of a turtle 

moving along Wilshire Blvd., in Los Angeles while 

standing at 42nd & Broadway in New York City! 

2. Measure heat from stars billions of 
miles away! 

3. Read the “heads” and “tails” of a 
dime standing on edge of a side- 
walk in your own home town from 
an airplane at 50.000 feet! 

. Being able to accurately build (tol- 
erances to a millionth of an inch) so 
ruggedly, that it would be compara- 
ble to building a television set which 
would continue to play even after 
being dropped from the top of a 
skyscraper! 


(Reprinted from CAREER 1957, by permission of the Publisher) 
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AC IMMEDIATE LONG RANGE NEEDS 








DESIGN 

Basic Inspiration... such as... should I use a servo 
motor, dry ice or rubber bands? In other words, the 
means to an end, The six questions to good engineering 
(why, what, who, when, where, how) systemized. From 
inspiration to layout. . . . Determination of physical 
space and how does it work . . . from here to drafting 
where other members of the AC team take over. 


DEVELOPMENT 

Dealing with others . . . selling your ideas, explain- 
ing, aiding the drawing section to help bring about a 
model. EXPERIMENTATION | . . using basic prin- 
ciples applied to the specific problem, Re-evaluation of 
your design so as to be sure that 


PRODUCTION 

Model shop activities and things learned there pro- 
viding the practical answer to your idea so that these 
products can be produced with a high degree of re- 
liability, maintain ability and quality. 


EXPERIMENTAL ENGINEERING 

Basic Research, using your inquiring mind to deter- 
mine analytically which will serve best—-the servo mo- 
tor, the magnetic amplifier, the digital computer, or the 
rubber band. 

Once the proper device has been selected. the ability 
to specify requirements, desired characteristics, and 
establish performance criteria is the job of our experi- 
mental ‘engineers. 


PRODUCT DEVELOPMENT ENGINEERING 


EQUALLY STIMULATING 
AND REWARDING 
POSITIONS IN: 


Environmental Engineering 
Manufacturing Engineering 
Manufacturing Supervision 
Field Engineering 


Reliability and Standards Engineering 


To Aw You in Your PRroressionaL ADVANCEMENT 


We have made available a Masters Degree Program 


(evenings) at University of Wisconsin, Milwaukee to 
all eligible AC) Engineers. In addition, we provide a 
full range formal and informal in-plant training pro- 
gram 


P.S. The average age of our first-line 
Engineering Supervisor is JOD, 


Send your resume today, in strictest confidence, and for immediate 


attention and consideration to our 


Supernvison OF TRCHNICAL EMPLOYMENT 


AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


FLINT 2, MICHIGAN 
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Engineers do better at 


BENDIX PRODUCTS DIVISION 


Opportunities 
are better... 
Advancement 
is faster 
with a 


LEADER! 


The fact that Bendix Products Divi- 
sion is recognized as “First in Fuel 
Metering” and “Leader in Landing 
Gear” (to mention just two outstand- 
ing accomplishments of this diverse 
organization) should be of interest to 
any ambitious engineer. [t is obvious 
that wherever you find engineering 
leadership, you will find the latest and 
most modern equipment and facilities, 
Also, at Bendix Products there is a 
close working association with key 
men of the industry which enables 
engineers to develop: their natural 
talents more quickly and to a greater 
degree 

If you are interested in a good 
starting salary and a successful en- 
gineering career with a leader in its 


a 
f 
Oh 


ya 
Condix” 
PRODUCTS 


DIVISION 


A 
i 








field, send a summary of your educa- 


tional and practical background to: 
Administrative Engineering 
Bendix Products Division 

101 Bendix Drive, South Bend, 


INTERESTING ASSIGNMENTS 
IN THESE FIELDS 


SYSTEMS ANALYSIS 
HYDRAULIC CONTROLS 
SERVO MECHANISMS 
ROCKET CIRCUITRY 
HEAT TRANSFER 
MAGNETIC AMPLIFIERS 
COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 
TRANSISTORIZATION 
TESTING 
VIBRATIONS 
ELECTROMECHANICAL DESIGN 
STRUCTURES & STRESS 
AIRCRAFT 


Ind. 


ht just makes good sense — the range of job opportunities is far wider 
and advancement opportunities greater with a company operating 
on the sound basis of diversified engineering and manufacturing. 








VTOL 
AERONAUTICAL ENGINEERS 


Unusually interesting design and develop- 
ment positions available in: 


AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 


For immediate work on New Prime V TOL 
Aircraft Development Program. 


Send resume to 


DOAK AIRCRAFT CO., INC. 
22309 So. Western Ave., Torrance, Calif. 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 


REPLIES 











(Be sae fo office neater 
won jan 4d: Div 
Hor 12 (36) 
CHICAGO # \. Michigan Ave. (11) 
MAN FRANCISCO. Ge Poat Bt. (4) 
LOB ANGELES: 1124 W. Gth Bt. 617 


- pe 
re 





POSITION VACANT 
Wanted: Chief Pilot for Twin Beech Craft 


Super, E155, latest equipment. Heavy indus- 
trial flying experience required. Submit qual- 
ifications to r. 1562, Aviation Week 


POSITIONS WANTED 
Manager; Chief; Project Engr. 


‘raft-Missile experience 
Devel., structural-elec- 
tronic-mechanical and experimental engryz. 
fields. Capable organizer and manager, crea- 
tive, sales conscious. Salary area $15,000, 
PW-4160, Aviation Week. 


Engineering 
158 years Ai 
in ved System 


Executive Pilet desires te relecate. 6000 
hours. Airline Experience. Jet engine time 
A.T.R. on DC-3, age Family $ years 
college engineering management experience. 
Resume on request. PW-1276, Aviation Week. 


A/C Maint. Supt.—Executive Pilet. 20 years 
exp. Maint. and overhaul aircraft and en- 
wines. Navy P.C. DC3, DC1, Commercial SEL 
& SML instrument, age 39. PW-4398, Avia- 
tion Week. 


Commercial instrument AF Crew Chief. 85S, 
26, single, experienced to DC 6 H. Desire 
flying or combination § position. PW-4353, 
Aviation Week. 


British pilet resident U.S. Eight years air- 
line experience so00) hours 2000 hours 
command CVSt0 European A.T.R U.S. 
A.T.R. written. Age Adaptable. No pref- 
erence to location. Desires post where experi- 
ence gained in world wide airline can be 
utilized. Resume. PW-1367, Aviation Week. 


CPrFr, F.P.. TAM, R&D, 
ete. aircraft, missile, and electronics fields. 
Thoroughly experienced both govt. and indus- 
try. Available immediately. Full resume upon 
request. PW-i31%, Aviation Week. 


French Officer, Piiet. 
years—1700 hours (4100 helicopter) USAF 
Formation—Commercial licenses—Inatruc- 
tor... Desire pilot position—Lt. Gourmelen, 
29 Bd. Amelie Gex, Aix-Les-Bains 
France 


Tep Centracts Man. 


leaving service—27 


(Savoie), 





Don’t forget 
THE BOX NUMBER 


when answering the classified advertisements 
in this magazine. its ovr only means of 
identifying the advertisement 
swering 


you ore oan 
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9 EXCEPTIONAL 
POSITIONS OPEN 


for Specialists 
and Supervisors 


at 
SMALL AIRCRAFT ENGINE DEPT. 
of GENERAL ELECTRIC 


These positions are brought to the attention of en- 
gineers who are too far-seeing to make a move until 
a real ‘‘break’’ comes along—an opportunity to 
assume heavy technical responsibilities in an ex- 
panding organization, where compensation matches 
the advanced nature of the work. 


The Small Aircraft Engine Dept. in the Boston area 
fulfills every “specification” of the aircraft gas tur- 
bine specialist who is equipped to take a big step 
forward in his career. 


Please send complete resum 


in strict confidence 1 Mr. W. Merrill 


SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @@ ELECTRIC 


1000 WESTERN AVE., WEST LYNN, MASS. 
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AIRCRAFT GAS TURBINE EXPERIENCE NECESSARY 


2 Top Level Specialists 


who will report directly to Engineering Manager 
MECHANICAL DESIGN ENGINEER 


to establish design criteria and procedures for gas turbine 
engines and components to meet current design problems and 
anticipate future needs 


AERO-THERMODYNAMICIST 
to foresee aero-thermodynamic design requirements for small 
turbo powerplants and act as consultant on scheduled projects 





2 important Supervisory Positions 
... both requiring demonstrated ability 
in engineering administration 


TURBINE DESIGN SUPERVISOR 

Allover responsibility for unit providing aerodynamic and 
thermodynamic design of aircraft gas turbine for scheduled 
projects and future proposals 


FLUID DYNAMICS SUPERVISOR 

Take charge of unit providing design for afterburners, nozzles, 
inlets, turbine and other diffusion systems to meet current 
and future product needs 





5 High Level Specialist Openings 
TECHNICAL LIAISON ENGINEER 


This specialist will take charge of important function of initi 
ating and maintaining programs to acquire from all possible 
sources information and design, test and manufacture of gas 
turbine engines and disseminating it throughout engineering 
groups. Also liaison with manufacturing components, within and 
outside the company 


COMPRESSOR DESIGN ENGINEER 

Will conduct analytical and experimental studies in order to 
develop design criteria to meet present and anticipated com 
pressor design problems and provide technical guidance on 
all compressor analysis programs and special problems 


AERODYNAMICS INSTRUMENTATION ENGINEER 
Develop aerodynamic instrumentation for development testing 
of awcraft gas turbine engines and components. includes in 
strumentation requirements analysis, systems design and the 
direction of instrumentation applications 


CONTROLS ANALYSIS ENGINEER 

Assignment includes establishment of controls analysis 
methods to determine parameters and functional features for 
controls of proposed and development engines. Also establish 
ment of test requirements to ascertain stability, stall limits, 
control performance. Analog and other system synthesis 
Studies included 


DESIGN PRACTICES ENGINEER (Stress Analysis) 
Entails broad technical responsibilities in the establishment 
and extension of stress analysis procedures and techniques 

consultation and instruction on procedures and criteria 
Familiarity with the latest analytical techniques and their 
application to turbo-machinery is essential 


LOCAL INTERVIEWS Wi BE ARRANGED FOR QUALIFIED 
MEN AS WELL AS VISITS TO WEST LYNN FACILITIES 
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ENGINEERS 
DESIGNERS Investigate Opportunities at 


TECHNICIANS ERCO DIVISION 


OF ACF INDUSTRIES INC. 


Engineers have built a record of continuous progress and growth 
for themselves and for the Company for a quarter of a century 
. growth in physical plant, personnel, number and diversity 

of products and services. 


this growth continues and we are constantly on the alert for new 
men to add fresh impetus to that progress . . . paying top sal- 
aries to capable people. 


work will be interesting and stimulating . . . it might include elec- 
tronic flight simulators, machine tools, guided missiles, or a variety 
of specialized electronic devices. 


can choose a home from a number of fine nearby residential areas 
convenient to both shopping centers and plant... and you can 
further your education at the many nearby Universities . . . you 
can enjoy suburban living and be within easy reach of the cultural 
advantages of the Nation’s Capital. 


now needs Electronic Engineers (all levels with some over- 
seas positions available). Aerodynamicists, Analog Com- 
puter Engineers, Mechanical Design Engineers, and support- 
ing personnel. Send resume or request for additional 
information to 


ERCO DIVISION 


ACF INDUSTRIES 
scneease © MARYLAND 








CHIEF PROJECT ENGINEER 


A major aircraft development and manufacturing firm located 
in the Mid-West has an unusual opening for a Chief Project 
Engineer on a new Jet Transport Airplane. Qualifications are: 
Engineering degree, 10 years heavy engineering experience 
on successful transport from preliminary design through pro- 
duction. This position would encompass complete engineering 
charge of this new project. Salary open. Interested parties 
please send detail resume in confidence to 


P-4327 — Aviation Week 


520 N. Michigan Ave. Chicago 11, Ill. 











ELECTRONIC 


AN EXCELLENT OPPORTUNITY 


for electronic engineers who are inter- 
ested in redesign, maint e, analysis, 
testing, and evaluation of airborne elec- 
tronic and electro-mechanical equipment 
for the U.S. Navy. 





There will be a 2 to 3 month 
training and indoctrination pe- 
riod. Then assignment to a naval 
air station in one of the follow- 
ing areas: Virginia, Florida, 
Calif., Maryland, Pa., Rhode 
Island, and others. 


DO YOU QUALIFY? 


We are interested in persons with o de- 
gree in electrical engineering and with 
3 to 5 years experience in the design, 
installation, modification, testing and 
maintenance of airborne computers, 
radar, communications and other elec- 
tronic equipment or similar experience 
with airborne electrical gyro and gun- 
nery systems. 


You will be associated with a 
leading military electronics 
organization which is growing at 
a very rapid rate. Our engineers 
enjoy excellent salaries, liberal 
benefits, company-paid_ reloca- 
tion, travel and subsistence ex- 
penses plus “footing~ ‘e-total- 
bill” for advanced education. 


STAVID ENGINEERS 


possess an enviable reputation and ore 
noted for their competence and diversi- 
fication. You can fulfill your professional 
ambitions at Stavid 


Many other excellent field assignments 
available throughout the country. 


Send complete resume, 
Write or Call: Personnel Dept. 


STAVID ENGINEERING 


4 sW 
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EMPLOYMENT OPPORTUNITIES 


CONTINENTAL AVIATION 


AND 


ENGINEERING CORPORATION 


Founded on Engineering 


Continental Aviation and Engineering Corporation 
was organized in response to the growing need for 
an engineering facility to conduct research and 
development work on internal combustion engines. 
This subsidiary of the pioneer Continental Motors 
Corporation has made major contributions to power 
plants for military and commercial use. t has 
developed air-cooled horizontally-opposed and V- 
type engines, as well as an scien family of 
gas turbines with wide potential utility in the air 
and on the ground . . . To meet the need created by 
substantial defense contracts—both development 
and production—in this rapidly-expanding turbine 
field, CAE is enlarging its staff of technicians and 
engineers. To qualified applicants in the several areas 


pes PS 





ne. a 


ae 
oe = 


MODEL AV1790 
Ordnance Engine 


MODEL J69 
Gas Turbine 
Used in Cessna, Beech and 
Temco jet trainers and in 
Ryan Q2 Firebee Target 
Drone 


FRE. Mee : 5 5 is Sie. na eee | 
— 


of specialized knowledge listed below, it offers chal- 
lenging work, an excellent salary, pleasant working 
conditions and liberal salary benefits and an oppor- 
tunity to move ahead with a progressive organiza- 
tion. Air conditioned offices, completely equipped 
laboratories for all phases of engineering 
activities, as well as an outstanding tech- 
nical library, are at the service of its staff, 
- ; Moreover, its location in Detroit 
11§ i | surrounds CAE with cultural, 
Je : educational and recreational 
opportunities having strong 
appeal, especially to those 
raising families. As a place to 
live, as well as to work, Detroit 

is unsurpassed. 


Administration and 
Research Headquarters, 
Detroit 


Ara | | (has4 


- 


warwr 4 


S eneemamneal 3 
PS ee ee 


If you hold a degree qualifying you in any 
of these fields: MECHANICAL ENGINEERING 
. . . AERONAUTICAL ENGINEERING . . . MATHE- 
MATICS . . . ELECTRICAL ENGINEERING .. . 
ENGINEERING MECHANICS .. . PHYSICS. . 


. .. write for the booklet outlining CAE’s 
role in industry, its prospects for the future, 
and your role in this expanding program. 
Address C. D. Morris, Personnel Manager. 


Stress Laboratory 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


BI ae a 
we — a well-qualified Some 


TRANSISTOR APPLICATION ENGINEER 
engineers 


prefer to live 
in the DARK 


The expanding Avionic Division . . . with eerie engi- 
neering, laboratory and production facilities . . . needs 
a man with these qualifications: 

Professional transistorized amplifier designing experi- 
ence, preferably for servo applications. Experience with 
germanium transistory at elevated temperatures. Ex- 
perience with silicon transistors and diodes. The ability 
to analyze specific equipment and coneiiiention require- 
ments and to design and estimate costs from them. 

Desirable additional qualifications: Experience with 
servomechanism design and construction, transistorized 
summing amplifiers, automatic control and controls for 
military and aircraft applications. Magnetic amplifier 
and transistor-magnetic amplifier experience. Working 
knowledge of MIL-E-5200 and MIL-E-5272 specifications. 

We want a man willing to do a job and be rewarded 
accordingly. For further details, write or phone Director 
of Industrial Relations in strict confidence. 


anatase eck co. 
aj aviontic division 
wr, WISCONSIN 


“f EE TT ART 
‘Ge , we x erage aeae Apes wo as 


SALARY to *11,000 


The research and development lab in the design, development and eval- 
oratory affiliated with one of the uation of barometric switches and 


world’s largest, most diversified and pressure probes as applied to ord- >| 
progressive industrial organizations jance and missile systems 
has an opening of unusual potential d 


on its staff. Responsibilities: technical direction, 
Required: ME, EE, or physics grad- functional leaderhip and project inte- ASSOCIATES 


uate with 5 to 10 years’ experience gration of three to eight engineers. 
15 Austin St., Newark, N. J. 


@ This company holds prime contracts of a long-term nature ° 
with all of the armed services. 
ADVANCEMENT 


s EASIER at ARDE 





. because that’s the path of least 
resistance. However, whether a com- 
pany is progressive or backward in 
ideas| and rewards, or too large for 
assurance of individual merit ...can 
make all the difference in the world on 
how you fare professionally. 

HERE, at ARDE, we believe we have 
the happy combination for a successful 
career. In return for your Ability, Ini- 
tiative and Originality, we're willing to 
pay an extra measure of worth 


TOP LEVEL 
POSITIONS 


Salary Range 
$10,000 TO $20,000 YR. 
Jet Engine Experience 
@ Preliminary Design 
@ Aerothermodynamics 

@ Aerodynamics 


Send 
Complete Resume to: 


' 
| 
a 
| s 
| 


®@ Technical facilities and equipment are excellent. 
® Eastern location. 


® Liberal benefit program. 


Please forward a resume in full confidence. If you prefer, you need not HELICOPTER PILOTS t MECHANICS 
reveal the name of your present employer. Write: JOB OPPORTUNITIES AVAILABLE 


47 
P-4251——Aviation Week tikersky 8-58 


Class, Adv. Div., P.O. Box 12, N.Y. 36, N. ¥ 
ROTOR-AIDS, INC. 
P O. Box 1656 Ventura, Califernia 

















RN 2 NRL eT ETL IEE IES EEE ENA Em 
AVIATION WEEK, February 25, 1957 





EMPLOYMENT OPPORTUNITIES 


DESIGN 
MECHANICAL 
ENGINEERS 
EXPAND YOUR 
FUTURE AT RYAN | eae TS 
Join @ fast-growing eom- 


pany pioneering in re- 
search aircraft—jet-propul- 
sion—electronics. Work on 





Work with the top men, in the most Versatile 
Laboratories and with the finest test, research 
= Ss. Sentention | and development facilities. New plant being 
Missile oti’ added in suburban Milwaukee as part of 
Rocket combustion Major, Permanent, Expansion Program 
High-temperature 
Ad - metallurgy INERTIAL AC provides financial assistance toward your 
venc . 
Master's Degree. Graduate Program also avail- 
aerodynamics ] 
P GUIDANCE able evenings University of Wisconsin, 


Join a 34-year old com- SYSTEM Milwaukee 
pany—not too big—not ¥ 
GM's aggressive position in the field of man- 


too smoll—where you will 
get broad experience, ad- PROGRAM ufacture and GM's policy of decentralization 


vance rapidly. Live in clear- 
creates individual opportunity and recognition 


sky San Diego, only min- 
utes from work, beaches, © Vibration end Stress Analysis for each Engineer hired 


mountains, porks. 
© Mechenice! Desi Milwaukee offers ideal family living in a pro- 
Write in eoease to - gressive neighborly community in Southera 
James Kerns @ Electronics Peckage Design Wisconsin. 


~@- RYAN @ Electronics Package Cooling yy For personal confidential interview in your 
locale send full facts about self to 
AERONAUTICAL COMPANY 
ss Mr. Cecil I 


2720 Harbor Drive 
San Diego 12, California 


Sundeen, 
Supervisor of Salaried Personnel 


, as 


( ; Teese ffecTr . _— 
| Recent EE, ME THE ELECTRONICS DIVISION 


Graduate Inquiries GENERAL MOTORS COR P. 


A 
Iso Invited Milwaukee 2, Wis 


+, 





FIELD SERVICE 
REPRESENTATIVES 


For SNARK guided technical representatives 
missile installations 


Outstanding opportunity to work 
with the USAF-Northrop Snark 
SM-62, world's first operational 
intercontinental guided missile. LEAR, INC. is expanding its top notch Qualifications include 


Men should have service experience - ' , 

Field Service organization to keep pace 1 EE. Degree or equivalent 
plus 2 years of tech trade school or » Recutedae al , 

. ‘ Mi d noutcdge of sertomes 

equivalent shop or engineering with increasingly widespread military qulene, saves, clecteentes 
experience in electronics, optics, or 
computing. Extensive training pro- 
gram for those qualified. tems and flight reference systems. 
Contact Mr. J. R. Willson, Employ- 
ment Manager, Northrop Aircraft, Attractive salary, liberal expense arrange- 


i ere ments. Assignments may require travel or LEAR 


thorne, California. 
‘ a residence at assigned stations. Company oe 
NORTHROP Oe ae 10 10NIA AVE. 
orientation given prior to assignment, GRAND RAPIDS 2, MICHIGAN 
Builders of the First 


intercontinental Guided Missile 


§. Technical Rep. experience 


acceptance of LEAR flight control sys- 
4. Must be U.S. Citizen 


To apply, send resume to 


Employment Manager 








UNUSUAL OPPORTUNITIES Openings in HONOLULU ee 
can be found each week in the TLE MECHANICS Speer carer tele, pute steers, seobe 
EMPLOYMENT SECTION OF RADIO. TECHNICIANS ~ fg a 


AVIATION WEEK -6282, Aviation Week PW .4329, Aviation Week 
“si mt San Franciaco 4, Calif . ON Mirhioan Ave (ldeawe I ! 
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EMPLOYMENT OPPORTUNITIES 


A. Automatic pressure-veitage rotic calibration of precision transducer 


development 


Entrance te Trans-Senics, inc. mein plent. 


C. Instatiotion of specialized radar scoring equipment in Ryon Q-2A drone. 


Do these pictures fit into your future? 


The experience of Trans-Sonics, Inc., 
in the development of airborne micro- 
wave electronic systems and the de- 
sign and manufacture of precision 
temperature and pressure transducers 
has made it one of America’s fastest 
growing electronic firms. The rapid 
expansion necessary to keep pace with 
this progress has created a number 
of long-term opportunities in key en- 
gineering positions. If you are a 


RESEARCH & DEVELOPMENT DEPT. 
AIRBORNE RADAR EQUIPMENT 
Electronic Engineer 
Overall responsibility 
for Field Test Program 
Electronic Design Engineer 
Group leader for 
advanced designs. 





career-conscious engineer who seeks 

to improve his future by becoming 

associated with a company where :— 
you will have greater responsibility 
working with a small, flexible inte- 
grated group... you will enjoy 
recognition and promotion that are 
not tied to seniority 


then you should investigate one of the 
following positions. 


ENGINEERING DEPT.—PRECISION 
TEMPERATURE & PRESSURE TRANSDUCERS 


Electrical or Mechanical Engineer 


Technical direction, programming 
and supervision of qualification 
a environmental tests. 


Write to Mr. Elmer G. Guilmartin or 
call collect BUrlington 7-2011. 


Trans-Sonicd, Inc. 


LEXINGTON 73, MASSACHUSETTS 


CHIEF DEVELOPMENT 
ENGINEER 


If you have the required creative talent and a 
minimum of ten years mechanical design back- 
ground, then the country's foremost manufacturer 
of high strength, quick operating fastening devices 


has a place for you. 


Camloc is a rapidly growing, competitive company 
now experiencing the fourth engineering expansion 
in six yeors. The man we seek will head up our 
design and development section. Camloc's facilities 
are the most modern; benefits all you expect; loca- 
tion conveniently suburban. 


WRITE, WIRE 
OR PHONE 
COLLECT 


<Am 


22 Spring Valley Road, Paramus, N. J. 
Telephone: HUbbard 9-4900 


“Specialists in 
Fasteners for 
Industry” 


LOC 


FASTENER CORPORATION 





ARE YOU SEARCHING 
EXPANDED MARKET? 


for 


Our organization, well connected 
in commercial and military avia- 
tion in Italy, is prepared to repre- 
sent under condition of affiliation 
or sales agreement a well estab- 
lished and aggressive American 
aircraft parts and materials sales 
firm. 
PLEASE WRITE TO: 
RA4395 AVIATION WEEK 

Class. Adv. Div., P.O. Box 12, W. Y. 36, WY. 








FOR RATES OR INFORMATION 








About Classified Advertising 


Contact The McGraw-Hill 
Office Nearest You 


ATLANTA, 3 
1321 Rhodes- 


Haverty ae 
WaAlnut 577: 
R. POWELL 


BOSTON, 16 

350 Park uare 
HUbbard 2-7160 
H. J. SWEGER, Jr. 


CHICAGO, 11 

520 No. Michigan 
Ave. 

MOhawk 4-5800 

W. HIGGINS 

]. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Rd. 
ony Village, 


pt. 
REdwood 1-3238 
G. MILLER 


CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower 
Main 6 Akard Sts. 
Riverside 7-5064 
Cc. JONES 


DETROIT, 26 

856 Penobscot Bidg. 
WOodward 2-179 
W. STONE 


LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-9351 
C. McREYNOLDS 
D. BRENNAN 

D. McMILLAN 
NEW YORK, 36 
330 West 42 St. 
sCogese 4-3000 
R. WLESS 

8S. HENRY 

D. COSTER 


PHILADELPHIA, 3 
17th 6 Sansom 3t. 
Rittenhouse 6-0670 
H. BOZARTH 

SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 

w. OOLSTON 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC 
_ENGINEERS 


Openings for men whe can offer us light to heavy experience in: 
© SERVOMECHANISMS 
¢ FEED BACK TECHNIQUES 
* ANALOG COMPUTERS 
e SYSTEMS ENGINEERING 


With 
Komibisrento AND OmANAGED BY twointens 


ag ° CHALLENGING ENGINEERING PROBLEMS 

© HIGH SALARIES « 3 MERIT REVIEWS ANNUALLY 
* PERMANENT EMPLOYMENT + LIBERAL BENEFITS 
© EXCELLENT WORKING CONDITIONS 


All replica confidential Interviews arranged at your convenience. 
Phone ST 6-3315 FOR APPOINTMENT OR 
SEND COMPLETE RESUME TO PERSONNEL MANAGER 


AEROFLEX RESEARCH 


INCORPORATED 
48-25 36 St., Long Island City 1, New York 











you: 





ADVANCED ENGINEERS ! 





CIRCUIT DEVELOPMENT ENGINEER 


Senior electrical engineer te werk in our advanced engineering group 
=, at least & vee cirewit ry ane euperience in 
if Gigital ters or reactors. 


SENIOR MECHANICAL ENGINEER 


Werk in cur advanced engineering Will be responsible 
for preliminary design and proposals : of airborne instruments. 


TOP SALARIES FOR TOP MEN 
Cell, rg aH Send Resume Teo: 
mR. VAL SE 


Engineering Employment Manager 











POST and cay | AVENUES 
Westbury, 1., New York 
GOecweed 4-2700 


SEARCHLIGHT 
SECTION 





DC-3 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 








Deal Directly 
with Owner BEECH 


Locoming 260 en TWIN BONANZA 
ines 350 and 445 N701 re) 


since new Zero 

since 1,000-hr 

and rellicense 

Full feathering 

props (iray with 

vue Colline 180 

channe! trane 

mitter, ARC ISD 

mn, AnC VHF 

receiver, AC 

range receiver, dual Lear ADF. 12, glide 
slope and marker, Lear L.2 autoptiot ' 
altitude control end approach 
Corporate one owner airplane BE xoeption 
value, $45,000 Dealers protect 


purchase terme available 
TRADE-AYER COMPANY 
linden Airport Linden, N. J 
Unter 6-7690 


GRUMMAN MALLARD J-29 
Now being overhauled 
Will finish to specifications 











1946 BEECHCRAFT 018-S 


Clean & ready to go—$34,750 


WILLIAM C. WOLD ASSOCIATES 











YOUR ORGANIZATION 


Is It complete? 
Are you expanding it? 


Making Replacements? 


Naturally, you are anxious to secure the most suitable man or men oavail- 
able. You want men with the special training that will make them an 
asset to your organization. You can contact such men through an adver- 
tisement in the Employment Opportunities Section of AVIATION WEEK. 


Classified Advertising Division— 


AVIATION WEEK 


P. O. Box 12 New York 36, N. Y. 
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Dept. AW-551 Fifth Ave, N.Y. 17, NY 
Telephone. MUrray Hill 7-2050- Cable Billweld 











HEPLAIRAR (foe Neo (dds fu office 
o Thin publication ¢ ‘ d Ade. 
VEW VORA? TP OO far 1? (46) 
CHICANO “aN Mivhivan tre 
NAN FRANCIACH a Poat At. (hi 


FOR SALE 


New Bell 47 BAG Helicepter parts, 1/3 off 
lint. Stinson Field Aircraft P.O. Box 17448 
San Antonio, Texas, CApital 1-5454 


New £-68 Computers in leather case ($10.00 
lint) with illustrated direction manual (84.00 
list) hbeth $7.95. Kane Aero Equip't. 2408 
N. FE. 24rd St. Oklahoma City, Okla 


Firet 28 preduction Vertipianes will be seid 
hy tenders. 50% deposit required. See Air 
Pictorial. January, 1057. Rene Charette, 213 


ennerer Street, Ottawa, Ontario, Canada 


WANTED 
“Wanted: Ledester fuselage or pieces ef 


furelage."’ Wanted for detailed partes 
W-4806. Aviation Week 
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SEARCHLIGHT SECTION 





SINGLE—MULTI-ENGINE AIRCRAFT 
OWNERS—CHIEF PILOTS—MECHANICS 


5 


ENGINEERING 
MAINTENANCE 


COLLING FLITETRONICS 
BENDIX DARE LEAR 





OA PASTA AA ere £1 
HAS FACILITIES FOR YOUR AIRCRAFT NEEDS: 


“* AIRCRAFT ”’ 


REPAIRS 
OVERHAULS 


“RADIO + RADAR > AUTO PILOTS - INSTRUMENTS ” 


SALES—-SERVICE—INSTALLATIONS 
NARCO 


‘APPROVED REPAIR STATION’ 


AIRCRAFT —ENGINES— INSTRUMENTS 
RADIO—RADAR—DME 
INSPECTIONS—100 - 1000 - 2000 - 4000 - 8000 HR. 


MODIFICATIONS 
CONSULTATIONS 


ARC KOLISMAN 
RCA PIONEER 





MINNESOTA AIRMOTIVE, INC. 


Wold Chamberlain field 


WHERE A WwW RK ARRIES A 


MINNEAPOLIS 


MINN * Phone 


NA ARANTEE 


PArkway 99-6386 


COMING! TWIN-JET PRIVATE AIRCRAFT 


ON THE DRAWING BOARD 


Here is a four passenger, 
swept wing, twin-engine, jet 
powered executive transport; 
powered by two 1,000 pound 
thrust turbojet engines, with a 
top speed over 500 mph, a cruis- 
ing range of 1,500 miles and a 
service ceiling of 40,000 ft.;this 
aircraft will provide the finest 
personal transportation available. 


SOON TO BE A REALITY 


e INQUIRIES INVITED 
e INVESTORS SOUGHT 


KEHOE AIRCRAFT 8509 67 Drive, Forest Hills 74, N.Y. 





another 
exclusive offering! 


24-Passenger Airline 
C-47's 


Available for immediate Sale 
immediate Delivery 

in Foreign Scheduled 

Airline Operation 

Price asking $110,000 
“P.A.F. Location” 

In Excellent Condition 


For details contact: 


William C. Wold Associates 


(Exclusive Sales Agents) 

Dept. AW 

551 Fifth Avenue, New York 17, N. Y. 
Telephone: MUrray Hill 7-2050 
Cable: BILLWOLD, N. Y. 





FOUR 
94’°S 
For Sale or Exchange 


Zero time since overhaul and 
modernization by Airwork Corp- 
oration. Fully warranted. Serial 
No. 145067, TT 1282 hre; 145086, 
TT 1425 hrs; 142996, ETT 1100 
hre; 139432, TT 1426 hrs. Attrac- 
tive price includes carburetors, 
magnetos, ignition harness. Out- 
right sale or exchange for your 
old 1830's in operating condition 


Call Mr. Gillespie at Taylor 5-6000 
(Millville); Rector 2-0166 (New York) 
or write: 


AIRWORK CORPORATION 


MILLVILLE, NEW JERSEY 











Lambert Field 
St. Lovis, Me. 
1m. PErshing 1-1710 


has in stock 
A.R.C. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 
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IMMEDIATE DELIVERY 


S-51 SIKORSKY’S 


* Newly overhauled 
Low time since new 


* Full Dust and Spraying 
Equipment 


Late Models with metal Rotor 
Blades and Servo Controls 


Available individually or as a 
complete, packaged Operation of 
three Helicopters and Spares 


* Each S51 backed up with com- 
plete package of spares sufficient 
to underwrite over 5000 hours of 
operation 


* Spare Zero-Time R-985 P & W 
Engines with each S-51 


* Trades Considered 


Call, wire or write 


STEWARD-DAVIS, INC. 


Gardena, California, U.S.A. 
Tele: FAculty 1-3414 








Deal Directly 
with Owner 


Consolidated 
PBY-5A 


Several immedi- 

ately available 

from inventory. 

Will modify to 

suit your re- 

quirements 

Low engine and airframe hours. Excellent 
aircraft for passenger, cargo and agricul 
tural uses 


A. J. Ming Hunter 6-7690 
> TRADE-AYER COMPANY 


Linden Airport, Linden, N. J. 

















LOCKHEED 
LODESTAR 


EXCELLENT RADIO 
WRIGHT ENGINES 
200 Hours Since Conversion 
and 8000 Hour Overhaul 
NEW TANK RESEAL 
DUAL FUEL SYSTEM 
$115,000 
Brochure On Request 


AIRCRAFT SERVICE INC. 


CLEVELAND HOPKINS AIRPORT 
Cleveland Ohio OR 1-081! 
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Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R18 30. RI 820 
—75, —92, —202, . ~72 


R985 R1340 22000 


and ovr most popular 0C3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field inc. St. Lewis, Me. 








c.* 


NORTH AMERICAN 


AT-6C’s 


LOCATED: Sky Harbor Airport 
PHOENIX, ARIZONA 


$1250 to $2200 
For Additional Information 
WRITE or PHONE PHOENIX BRANCH 
215 Seo. 24th St. Tel. BRidge 35-9297 
———— ae 


K A Vreaeas0y 
Scan (MOMPSOY sipcaarl sages 
D> craven roy 


~~ 
~—_— 


« 
— 





WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


PacAere Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 
Santo Monico Airport, Santa Monica, Colifornia 
Builders of the Incomparable Learstars 


SEARCHLIGHT SECTION 








WHERE 
To Buy 








ZIPTWIST vires 





er on 
AR Re Re. Bee 





FOR SALE 


3600 Total Hours 
Iu _ ine trumentation & Radio Equipment. Finest 
Evecutiy interi w and Maintenance. VMresently in 
Co "908 end m Use by Original Owner Located in 
Midwest $130,000 
FS-4173—Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill 


DC-3 
FOR LEASE 


Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 
TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Bex 233, Miami 48, Fic. 


FOUR TIMES FASTER 


Ziptwist hos been used commercially 
for over two years Users indicate 
complete satisfaction with its per 
formance ond attest to its spec 


ond eose of operation 


SMOOTH JAWS 
Hardened, smooth 
jows do not mor or 
fracture plated, stain 
less or mone! wire, yet 
grip securely 


y ONE 
HAND 
METHOD 

OF OPERATION 


Locks 
end Uniocks 
with @ Flick of 
Your Thumb 


SPRING STEEL LEVER 
OCKS & ADJUSTS ITSELF 
TO VARIATIONS 

IN WIRE SIZES 


$99.50 ¢4. 


Nothing holds like 
sofety wire, nothing 
twists like Ziptwist 


U S PATENT 
2,725,902 


TWISTS 
EITHER 
R. or L. 











Dealer Inquiries Invited 


AVIONICS TOOL CO. 


P.0. BOX 531 - VAN NUYS, CALIFORNIA 


This 





AN HARDWARE & FITTINGS 


Stainiess, Aluminum, Brass, Steet. All - oo 7 
mediate delivery from world’s largest shelf st 
Buy direct trom manutasturer, Lower Eat 
aul for free wall charts showles 


Bend 
complete line of AN Fittings. 
COLLINS ENGINEERING CORPORATION 





9058 Washington Bivd. Culver City, California 








DC-4 
For lease. lease-purchase or sale. With 
or wiihout long range tanks. Spare 
parts, and radio complete. CAA certi- 
fied. 
ASSOCIATED ——— cenveces 
475 Sth Ave., N.Y. » 22-2864 
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100 HR. INSPECTIONS 
COMPLETE OVERHAUL 


U ROCHESTER AIRPORT 
PHONE 


TWIN BEECH 
oCc-3 
LODESTAR 


. 701 ® ROCHESTER I1,N.Y 


sENESEE B 


TO WASHINGTON — BALTIMORE 


#4 min. to Wash. — 20 min. to Balto, 
Complete facilities — no waiting 





Remmert - Werner 


tne. of ine of tne of 
St. Lovis Florida Toledo 


Lambert Field Pompane Geach Express Airport 


Lodestar DCc3 Beech 


Soeciatists in Conversion, Maintenance, Overhaul 








Ceatect us for 

cor, limo, & 
hotel reservations. 
PAN-MARYLAND 

*s AIRWAYS, INC 
* Friendship Airpert,ma 


CAA certified 
repair station 








“SEARCHLIGHT” Is Opportunity Advertising 


—to help you get what you want—to help you sell what you no longer need. 

Take Advantage Of It For Every Business Want 

66! r ‘ reyes 
THINK SEARCHLIGHT Firs! 
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Technicians, Draftsmen 
and Professional Engineers: 


mes Cc? vith Avro 




















AVRO AIRCRAFT 


yaaa! OPPORTUNITIE f k 


THE [ PE PLE WITH Ok 
WITHOUT AERONAUTI 
r~ 
2. EXPERIENCE 


ale hAAleaile hilale lh | 
Computer Programmer 


reWelaelehaaleliil lana k 





i eliltice acl MAC astalialel, | 





stress Engine ers e Systems 


c 

Engineers « Mechanical Engin: 
’ Flight Test Engineer: 

Controls Engineer: 


peWelae dm Galciasalelshaals lial la ea 


Vibration & Flutter Er gineer 


Civil Engines rs for 
Structural Analysis, Tests, Desia: 





Computing Specialist 





Draftsmen & Technician: 


All aspects of Engineering at Avro employ the imagination and creative abilities. ! 
latest scientific techniques, equipment and Members of Avro’s compact design team have 
facilities, under the guidance of some of the more concentrated job responsibility resulting 
world's finest technical and engineering in more recognition for individual ideas and 
talent. accomplishments. 

Avro's broad, diversified range of advanced Write today for further information concern- 
aeronautical design projects allows technical ing your opportunities to work on design 


and engineering people unexcelled oppor- concepts at Avro which represent the most 
tunities to utilize their ingenuity, initiative, advanced state of your art. 


TOM SHAW, EMPLOYMENT MANAGER 


MNWHO AIRCHAST LIMITIO 


BOX 4004, TERMINAL ‘A’, TORONTO, CANADA 


MEMBER, : . CANADA LIMITED & THE HAWKER SIDDELEY GRoOuP 
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A LITTLE MORE THAN BEVEN 
YEAKR AGU, A YOUNG MAN 
NAME!) GKORGE HAKKIB HAD 
AN IDEA His IDEA WAS NOT 
NEW BUT HE GAVE IT THE 
STAMY OF HIF OWN PER 
BONALITY 


OMORGKHE HAKKIB SET OUT TO 
MAKKET TECHNOLOGICAL IN- 
DUSTHIAL PRODUCTS WITH 
OUT DIRECT COosBT TO THE 
MANUFACTURER OR THE CUS 
TOMEK THIS WA BALES AND 
ENGINE KRING KEVKESENTA 
TION 


GCKORGE AND HIS WIFE PUT 
THE IDEA TO WORK FROM A 
WALK-UP FLAT IN KANBAS 
eiry THAT FIRST YEAR, HE 
TRAVELLED OVER 60,009 
MILs, MOSTLY HWY AUTOMO 
BILE, AND LOST $4,000 BUT HE 
(LUNG TO HIB IDEA 


SOON, THE MANUFACTURERS 
ANIL THE HUYERS AND THE 
ENGINEERS KEGAN TO TAKE 
NOTICK OF HIB IDEA AND ITS 
ADVANTAGEB--HERK WAS A 
YOUNG MAN TO KK RECKONED 
with 


TODAY THE HARKIS OR 
GANIZATION SERVES THE 
AIRCRAFT AND ELECTRONIC 
INDUSTRIES IN THK MIDWEST 
AND NORTHWEST FROM 7 DIS- 
THICT OFFICES LAST YEAR 
THE SALES-BENOINEERS OF 
THE HARRIS ORGANIZATION 
TRAVELLED OVER 200,000 
MILES. THE HARRIS COMPANY 
DEVELOPED OVER 86 MILLION 
IN GROSS INCOME FOR ITS 
CLIENT MANUFACTURERS. 


TO KEEP PACK WITH TO- 
DAY'S PPESIGN DEVELOPMENTS 
FOR TOMORROW'S PRODUCTS, 
THE HARRIS: ORGANIZATION 
UTILIZES THE MOST MODERN 
DIRECT COMMUNICATION 
FACILITIES AVAILABLE — BE- 
TWEEN FACH OF ITS OWN 
OFFICES AND INTO THE OF- 
FICKES OF ITS CLIENT MANU- 
FACTURERS THE DsSeTRICT 
BALES-ENGINEERS FLY THE 
NEW COMPANY PLANE TO PRO. 
VIDE IMMEDIATE THCHNICATL 
OR APPLICATION ASSISTANCE 
TO CURBTOMERS IN ANY CITY 
IN THE TERRITORY. 


C§RORGE HARRIS'S IDEA HAD 
WORKED 

HECAUSE If 18 JUST BUCH 
IDEAS THAT SUCCESS IS MADE 
or THE HARRIS COMPANY 
IDEA Is CONTINUING EVI- 
DENCK OF THE INGENUITY 
WHICH HAS MADE OUR AMERI- 
CAN INDUSTRIAL ECONOMY 
THE STRONGEST AND MOST 
POWERFUL THE WORLD HAS 
EVER KNOWN, 


A BROCHURE DESCRIBING 
THE HARRIS COMPANY AND 
ITS ACTIVITIES AND FACILI- 
TIES 18 AVAILABLE UPON 
REQUEST TO 

GENERAL OFFICES 

GRORGE EB. HARRIS € CO. 

INC 
HILLCREST 
WICHITA, KANSAS 


wh TO THE DISTRICT SALES- 
ENGINEERING OFFICER 
NEAREST YOU 
KANSAS CITY, MISSOURI 
CKRDAR RAPIDS, 1OWA 
NEATTLE, WASHINGTON 
DENVER, COLORADO 
FT. WORTH, TEXAS 
ST. LOUIS, MISSOURI 
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TOWARD MACH 3 


WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


When the pilot swings the lever from feed is automatically computed and engineer vethes 
idle to emergency thrust—or back scheduled. Geometric « 
again th nys must happen fast in the exhaust nozzi arca al 
big jets angles are et \utom: 
But not too fast! instantly, engine re por 
| or, pouring it on, or cutting banc k te the limit but not bes 
faster than the engine can take it, Matched sets of Bendis 
pells disaster. The penalties are ruin pressure and temperature 
ous over-temperatures, compressor stall electronic amplifiers, 
or fami our. units and engine contre 
When the pilot orders a change in work together as a 
thrust, the Bendix fuel metering and the length and girth ot 
engine control system takes over. kuel Bendix component 


- ’ 


Bendix ("5% South Bend, is». 








Phe Finest Products 


Made with Aluminum 


are made with 


REYNOLDS > ALUMINUM 


King-sized aluminum fuel tanks 
on a Fletcher production line 


The 1700 gallon external jettisonable fuel tanks 
above are over 24 feet long, weigh only 750 
pounds, including pylons, and carry more than 
11,000 pounds of fuel per tank. These tanks, 
designed for the B-47, are examples of quality 
aircraft components produced by Fletcher 
Aviation Corporation—prime contractors to 
the military services. 

Aluminum sheet, castings, forgings and ex- 
trusions are used in these drop wing tanks 
Strong, lightweight aluminum mill products 
from Reynolds are used extensively by Fletcher 
in fabrication of aircraft parts. 

Whenever aviation advances, Reynolds 
Aluminum advances with it. And Reynolds 


goes beyond meeting material specifications 
Reynolds technical services contribute to cus- 
tomers’ design and engineering staffs — make 
Reynolds a part of many important industries 
rather than just a supplier 

For details on how Reynolds can serve you 

and for a complete index of Reynolds tech 
nical handbooks and films — write to Reynolds 
Metals Company, P.O. Box 1800-T-J, Louisville 
1, Kentucky. 


For below mill quantities of AND) sections and 
other aircraft shapes, contact our specialty aircraft 
extrusion distributor, Pioneer Aluminum, Ine 

5251 West Imperial Highway, Los Angeles 45, Calif,, 


Telephone: Oregon 8-7621 


See ‘CIRCUS BOY", Reynolds dramatic series, Sundays NBC -TV 








REYNOLDS 9% ALUMINUM 





